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INTRODUCTION 



Many changes, two decades or less in the making, have combined to 
produce a new and much different world, a more dynamic technology, and 
a revolutionary social order. Educational implications now and in the years 
ahead are equally challenging and cletrly require vigorous educational leader- 
ship, The decade of the fifties marked the beginning of an effort to improve 
the professionalization of educational administration under the leadership 
of the Cooperative Program in Educational Administration. Other research 
efforts by universities, educational agencies and special projects have 
developed techniques for managing school systems which must be made available 
to practicing administrators, 

The gap between the promise of education and its attainment continues 
to increase and is of grove concern among professional educator a and 
enlightened citizenry, Secretary Gardner issued a challenge to educators 
when lie stated: 

, , .educators * , , become not only teachers of their 
students hut teachers of the nation tn the now philosophy 
of learning and living in an ever changing world (and) 

, , , that they , . , convince the American people, once 
and for all, of the truth of Toynbee's (statement) that 
"civiliiat ion is a movement and not a condition, a voyage 
and not a harbor. 1 

The causes are not new but the implications for rapid change in school 
management procedures should not be Ignored, Practicing school adminis- 
trators need to be trained in the procedure of how to apply the methodo- 
logies recently developed by modern technology, i.e., systems analysis, 
management information systems, planning programming budgetary systems, 
and program evaluation review technique, 

The term "educational planning" is being used increasingly at various 
levels of education in local school districts, state educational agencies, 
and other educational agencies throughout the nation. Edgar E. Morphet has 
written thAt: 



Planning is not a process of speculating on probable 
developments and preparing a theoretical blueprint 
for meeting needs. Rather it is a process of attempting 
to determine appropriate goals and objectives, obtaining 
and analyzing pertinent information that will bring Into 
focus present and emerging problems and needs, and 
obtaining agreement on steps and procedures that are designed 
to meet those needs and so objectives can be attained, * 



^Gardner, John W., "impact of Change on Education," NEA Journal, November, 
1959, p. 51 

Morphet, F.dgnr L. , "Planning and Kffecttng Needed Changes in Fducnt ion,” 
Report Prepared Cor the Third Area Conference, Designing (Education for the 
Future: An Fight-State Project, Denver, Colorado, June, 1^67, p. vll. 
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Educational research and planning is being viewed as import 
means for achieving the short and long-range objectives of the institution. 
Several factors have complicated the effectiveness of educational planning 
since the end of World War II* They ares 

1. A rapid growth in the school age population* 

2. Recognition that education is an important instrument for 
attaining national, regional, state and local objectives. 

3. The increasing size and complexity of the educational 
organizations • 

4. The expanding need for adoption of new innovations in educa- 
tional institutions* 

5. The increased costs and need for greater financial support 
to improve and expand educational programs. 

To aid in the solving of the problems presented by increased size, 
complex operations, and limited resources, educators need to adopt new and 
modern methods for effective planning. These new methods should be brought 
to the attention of educational loaders In orner lhat he will have available! 
(1) the tools that can provide a quick assessment of alternative courses of 
action, (2) the procedures to measure progress toward the achievement of 
objectives, and (3) the methodology through which growth and change can be 
directed and controlled. 

Much work has been done to analyze specific aspects of educational 
activities and individual resources, however, very little concerted effort 
has been made to deal with problems within the context of a complete system. 
Systems theory approaches the problem from a universal or global aj proach 
and thus seeks to conceive problems in their full complexity. Systems theory 
is an approach which offers a technology for problem solving and decision 
making, John Pfeiffer wrote that: 

The system approach can be regarded as a disciplined 
way of using specialists in a variety of fields to 
analyze as precisely as possible sets of activities 
whose interrelationships are very complicated, and of 
formulating comprehensive and flexible plans on the 
basis of the analysis*^ 

In the past, planners have been frustrated In thoir efforts because of the 
great number of possible alternatives, the complexity of the interrelation- 
ships among programs, and the uncertainties of the probably overtones that 
exist in the various combinations of the program elements, Educational 
institutions h Ave not had the Availability of trained personnel to compre- 
hensively analyze the effect of alternative policy decisions, Effective 
planning is not possible without a technology that can relate simultaneously 
all aspects of educational institution operation and feasible alternative 
courses of action* 



^Pfeiffer, John, Hew Look at Educatio n: Sys t ems Analysis in out Schools 

and Colle ges * Odyssey Press, Poughkeepsie, New York, I9bft, p, 2* 
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The major objective of the training program was to develop within 
the research and educational leader the practical working skill needed 
for application of system theory and management techniques to their 
operational responsibilities, Subordinate learning objectives were: 

1. Define what Is meant by system analysis and list the 
basic ateps related to system analysis procedures. 

2. Define the meaning of the Management Information 
System (MIS), lint the major component parts of an 
educational management Information system and lint 
the basic steps In implementing nn HIS in practice, 

3. Define Program Planning Budgetary System (PPBS) and 
list the component parts of PPBS and describe various 
implementation considerations, 

4. Define Program Evaluation Review Techniques (PERT) and 
list the basic elements of PERT and prepare a PERT 
network from a simulated problem situation, 

Three Intensive training Institutes were conducted for the purpose of 
Imparting knowledge and Information concerning general system theory concepts 
to persons In educational research leadership roles. Specific emphasis was 
placed upon the process of translating theory Into techniques, products and 
organlealtonal patterns that can be of Immediate use to the educational 
research leader. Concentrated efforts were made to Join theory with fact 
ns well ns to reinforce the relationship between the ideal and real 
situations, This proceedings document provides the major content of these 
Intensive training Institutes, 



Sam W. Bliss 
Program Director 
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TOWARD A PHILOSOPHY OF ADMINISTRATION -MANAGEMENT 

Nelson Haggerson 

My assignment at the three workshops on management tools was to give 
an overview of systems analysis that would relate a way of thinking (systems 
analysis) to the solutions of administrative and management problems. 

It was my hope that the presentation would provide a frame of refer- 
ence from which both presenters and participants could give meaning to the 
events of the week. In my endeavor to accomplish this task, I have developed 
a set of relationships which, when refined, might lead to a philosophy of 
administration-management. Hence, the title, "Toward a Philosophy of 
Administration-Management . " 

Definition 

Management . For purposes of this paper I am not going to differentiate 
between administration and management as some authors do, and as I might 
under different circumstances. I will use the term management rather 
than administration-management defining it ass The art and science of 
planning, organizing, motivating , controlling human and ma^. ial resources 
and their interaction in order to attain a pre-determined objective. 

Philosophy . I will define philosophy as a set of relationships whose 
reason to be derives from the problems faced by those who order the relation- 
ships. Philosophy, aside from deriving from problems or reactions to other 
philosophies, is characterized by a set of values that rather consistently 
permeate the relationships. Furthermore, it is characterized by a method- 
ology ay Nhich problems are systematically attacked and solved. And, for 







our purposes here, I shall add an application, the various roles played 
by managers. 
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Problems 

The problems with which managers in the field of education are con- 
fronted vary from the larger ones of the goals of education and schooling 
to the minute details of getting a piece of chalk into the hands of the 
classroom teacher. As a matter of fact, whether or not managers should 
be involved in the formulation of educational goals is an issue in itself. 
There is probably little doubt that they should be responsible for defining 
goals into behavioral terms and for implementing them, but there is doubt 
as to their role in actually deriving the substance of the goals. Once 
a decision is made concerning goals there comes the tremendous task of 
deciding how to implement them. What education is appropriate for whom? 

How much education is appropriate? How shall it be organized? Schools, 
classes, groups, etc.? In what sequence should the experiences be ordered? 
The same sequence for all? How long should experiences last? What does it 
take in terms of human and material resources to carry out the educational 
goals established? How do we know about the effectiveness of the progruns 
we design? These, along with a myriad of other problems, face the manager 
of today's educational enterprise. In philosophical terms these questions 
might he called substantive problems. Once a decision is made about the 
substantive problems the matter of implementation becomes an issue, flow 
do we institute a program with the least amount of cost to fulfill the goals? 
How do we motivate teachers and other school personnel to carry out programs? 
This whole series of educational problems may be entitled procedural problems. 
Educational planning centers around the solution of both substantive and pro- 
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cedural problems. Their solution is at the heart of the manager's work, 
and hence at the heart of a workable philosophy of management. In the 
1960's and 1970's, to say nothing of the 1980's these problems are complex 
and difficult to solve. Therefore, they are demanding of our better efforts. 

Values 

There are a number of values that seem to dominate the operation of 
an educational enterprise in the present day. While many of these values 
center around the individual, his rights and responsibilities, they also 
focus on the needs of the larger society. This very fact (the focus on 
both individual and society) provides conflicts As I study the situation, 
read the literature, and observe the behavior of both the policy makers 
and the policy executors I find a number of values consistently proposed 
as guide to the management process. 

The notion of relevancy is foremost on the tongues of most educators 
today. Indeed, it is a main issue raised by critics of education as 
well as students. The curriculum should be relevant, instruction should 
be relevant, buildings should be relevant, the educational enterprise, 
itself, should be relevant, more relevant, if it is to be good. Deter- 
mining what is relevant to which people and at what time is one of the 
problems to be solved. But that education should be relevant seems to be 
a well accepted value. 

Effectiveness is another value which seems to be accepted by most. 

That a program should do what it is established to do, or that a teacher 
or educator does the job he has set out for him is a qui d pro quo . Two 
allied values are accountability and efficiency . That the educator is 
accountable for the effectiveness of his school and that his operation 
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should be an efficient one is cognitively accepted, even if not carried 
through in many cases. The laws requiring that public accounts be audited 
is a fact manifesting the value of accountability . The fact that the gov- 
ernment is now cutting off funds from schools not enforcing the integration 
laws is another manifestation of the accountability value. Efficiency 
permeates our western economy, and while it hasn*t met with much success 
in the educational enterprise, partly because of its complexity, it still 
stands as something to be desired. Often managers talk about these values 
in Time-Cost-Per formance terms. 

In our fast changing society world the need for constant change seems 
apparent, so apparent that the value of modifiability is the watchword of 
most educators, albeit its manifestation in behavior is sometimes hard to 
find. We must modify our educational programs so that they are meaningful 
to the learners for whom they are designed. The actual modification of 
educational programs is once again in the problem domain of the manager of 
the educational enterprise. 

Other values that are related, but are different, too, are the quantity 
and quality of educational output. That is, we are concerned with the 
number and the quality of learners produced by the schools. The quantity 
is directly related to available money to operate on, the quality is becoming 
more of a measurable item. Accrediting associations, for instance, attempt 
to measure the quality of the product, or at least of the programs offered 
by schools. Once again, while few would argue that quality is essential, 
few agree on what characterizes it or how it is arrived at, much lesa how 
it is measured. 

While there are many other values that seem appropriate to a philosophy 
of management, the last one I will discuss is that of cooperation , cooperation 
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with other agencies, other disciplines, cooperation within the institution 
of the school itself. All are desirable relationships if we are to manage 
an effective school or educational enterprise. Cooperation may take many 
forms--in fact, it hasn't taken many forms--but the potential is there, 
and it seems mandatory in view of the complex problems the educator must 
solve. 



Synthesis 

Having briefly discussed the problems which the manager faces and 
the values which permeate the developing philosophy of management, I now 
present a schema through which I hope to synthesize my thoughts on a 
philosophy of managements 

FRAMEWORK FOR A PHILOSOPHY OF ADMINISTRATION -MAN AGEMENT* 



Objects 


Operations 


Policies 


Philosophical 

positions 


1. THINGS 


Logistical functions 


Policies of 
efficiency 


(Probably not 
required) 


2. LAWS 


Executive functions 


Law: school 

board rules, regu- 
lation, hierarchy- 
policy, program, 
curriculum, instruc- 
tion 


Theory of imple- 
mentation: Strict- 

loose interpretation 



3. PEOPLE Human relations 



Personnel: 1. 

1. One's self 

2. Students 2. 

3. Staff-Supt.- 
Board, 

4. Society 3. 

4. 



Personal philo- 
sophy 

Theory of human 
nature,, of learning, 
behavior 

Theory of leader- 
ship (plus 1,2) 
Social theory 
(plus 1,2,3) 



4. IDEAS Ideational function — (Logical consist- 
thoughtful delibera- ency) 
tion 



* 




The schema was originally presented 
by Ralph Hallman - Claremont Graduate 

School 10 



Theory of knowledge 
Theory of philosophy 
Philosophy of Education 
Any thoughtful consider- 
ation determined only 
by the philosophical 
method 
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It appears that wo can classify the management domain in a four-by-four 
conceptual model. In the left hand column appear the objects with which 
the manager works: things, laws, people, and ideas {you may think of 

others) . In the next column the operations which he performs on the ob- 
jects; in the third column the policies which guide these operations; 
and in the last column, the philosophical positions which justify those 
policies and, hence, actions. 

It must be emphasized that the model is presented as an oversimplified 
way of looking at management. It does not depict many of the relationships 
which may exist. It must also be emphasized that in any one decision about 
the objects with which the manager works there may be a multitude of inter- 
related decisions which bring into play every area of the schema. 

By way of further explaining the model, and at the same time intro- 
ducing systems analysis into our discussion I go to the cell on the idea 
row under the philosophical positions column. This is the cell in which 
I want to introduce a methodology appropriate to the philosophy of manage- 
ment under discussion. Certainly if the manager is to solve the complex 
problems with which he is faced he needs a comprehensive way of thinking, 

"an approach that represents a disciplined way of using specialists in a 
variety of fields to analyze as precisely as possible sets of activities 
while interrelationships are very complicated, and of formulating compre- 
hensive and flexible plans on basis of analysis. . every case representing 
a basic effort to reconcile objective and resources to achieve clearly 
specified compromises between what we want and what we can expect to get..." 
a methodology that will help people make decisions. You will note that this 
definition of a methodology is consistent with the value positions taken earlier. 
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I will consider systems analysis, then, as a way of thinking which 
contributes to the solution of managerial problems. Systems analysis as 
a way of thinking is identified by four main characteristics- A way of 
asking the right questions, of defining objectives in precise terms; a 
way of seeking alternatives (No single answer ii3 acceptable. Rather# the 
emphasis is placed on selecting the most appropriate alternative from a 
number of acceptable ones.); continuous feedback used for evaluation pur- 
poses (Evaluation becomes a repetitive process which allows appropriate 
kinds of changes to be made at appropriate times) ; and, finally, a way of 
thinking that is appropriate to many disciplines; and allows for an inter- 
disciplinary approach to management problems. (In this sense, systems 
analysis is a method of methods, or as Kaplan describes it, a methodolog y 
as contrasted to a more limited method . ) 

By way of further development of the schema, let us examine the systems 
analysis approach to a solution of a problem having to do with people . 
Suppose the problem is finally defined as one of developing a policy to 
guide relationships between the students and the administration. (A systems 
approach — force field analysis — can be used to arrive at the plac-s where 
you determine that the problem is to develop a policy.) The objective of 
the policy must be clearly stated in terms that can be manifested in be- 
havior. Alternative positions can be taken depending upon philosophic 
positions on human nature, on leadership, etc. Once a number of policies 
is derived the feasibility of each can be determined, the cost of imple- 
menting the policies can be determined, the barriers to carrying out each 
can be projected. A single policy is finally selected, but provision is 
made for immediate and continuous feedback pertinent to implementation. 
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With this feedback, decisions can be made about amending the policy, 
continuing the policy and other alternatives* The important thing is 
that the methodology used provides fori a clear statement of objectives, 
derivation of alternatives, and provision is made for continuous evaluation 
to allow for correction. The fourth characteristic of systems analysis 
is that of an interdisciplinary approach. Hence, resources from the field 
of law, sociology, psychology, etc., can be brought to bear on the form- 
ulation of the policy, as well as its implementation and continuous re- 
evaluation. 

While evaluation is not a new notion or practice in education the 
constant change in programs as a result of evaluation is a new phenomenon 
to most in the educational enterprise,. This built-in correction device 
may be the most important contribution of systems analysis to education. 

By using systems analysis as a way of thinking that contributes to problem 
solving and good decision making one can examine the entire schema presented 
to elicit more and more implications and to see the real power of systems 
analysis. 



Model Building 

While I have described systems analysis in general terms, and the 
speakers during the rest of the work shop will handle many of the detailed 
aspects of systems, I would like to discuss the concept of model building 
as an integral part of this way of thinking. A model is a simplified 
but controllable version of a real world situation designed to facilitate 
thinking and understanding. I'll briefly discuss three different kinds of 
models. There are many other kinds. 

C onceptual models . A conceptual model is desiqned to show relation- 
ships between knowledge areas already delineated. The schema presented 
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in this paper is a conceptual model. It provides us with a way of 
explaining relationships, with catagories into which to classify data, 
knowledge, ideas, and information. PERT charts represent another 
conceptual model. 

Simulation models . Since systems analysis forces us to make decisions 
based on alternatives, we need help in deciding which alternative is 
most feasible taking into account cost, time, experience. The simulation 
model, especially when programmed for the computer, can provide us with 
valuable information. One use currently made of simulation models is in 
school district reorganization. By programming the various alternatives 
available and feeding them to the computer, we can determine which form of 
reorganization will be least costly and consume less time to implement, 
among other things. Decisions can then be made as to which alternative 
fits the pre-determined criteria without having to try each alternative 
out in reality. Similar simulations can be done with school schedules. 

While the computer is not absolutely necessary, it provides many answers 
in a short period of time. It can handle so many more variables than we 
could before computers that the outcomes of our simulations are probably 
more realistic, too. 

Another kind of simulation model is the gaming model. We have won- 
dered how vicarious experiences could actually contribute to the thinking 
process. The many games on the education market now are simulation models 
designed, in most cases, to provide meaningful, yet simulated, experiences. 
There is a great deal of work to be done in this area, but there is much 
to be optimistic about. The simulation models actually make systems analysis, 
as described earlier, a workable thinking model because they allow for the 
consideration of many alternatives — something that has not always characterized 
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education of decision making. 

Theoretical models . It must be stated that both conceptual models 
and simulation models are versions of the real world situation, as is 
a theoretical model. The latter, however, is designed to allow the best 
possible predictions about what will happen in the real world. A theo- 
retical model is made up of a system of hypotheses which are to be, 
or have been, tested in the real world and which allow accurate pre- 
dictions to be made. Having developed a conceptual model, tested it via 
a simulation model, we can then hypothesize that certain things will 
work in the real world. We test out these hypotheses, and as we verify 
them or reject them we bring our theoretical model closer and closer 
to reality. (It is paradoxical that in the minds of some a theoretical 
model is far from reality — the theory-practice dichotomy — but as it is 
used here the theoretical model is the most vivid picture of reality we 
have . ) 

All three of these models play an important part in systems analysis 
as a way of thinking. 



Issues 

I have presented the basic elements of a philosophy of management; 
definitions, the problem milieu, a set of values, a way of thinking, and 
a conceptual model to show the relationships. I have yet to discuss the 
roles managers might play in the management of the educational enterprise. 
First, however, I want to present some issues related to the above comments. 
The fact that some of the ideas presented are still in issue form is the 
essence of my concept of •'toward" a philosophy of management. We still 
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have many Issues to settle. 

One of the most important aspects of systems analysis as a way 
of thinking is self correction/ constant evaluation and change. While 
a way of thinking is much more stable than the substance about which 
thinking is done, it too needs constant evaluation — a built-in correction 
device. I am concerned that we may narrow systems analysis down to such 
a well defined model that we don*t provide for change in the thinking 
model itself. 

Another issue, or perhaps just a concern, is that on the one hand 
we commit ourselves to the need for preciseness in the use of language 
as part of systems analysis, but on the other we currently use several 
different systems languages. There is a need, as Fred Bellott says, for 
a thesaurus of terms applied to systems analysis. The mathematics 
educators found the same problem in the early days of "modern" mathematics. 
They espoused the need for preciseness in the use of language, but they 
could not agree on precisely which terms applied and where. 

Some writers have described systems analysis as "bounded rationality" , 
depicting the limitations that one can deal only with those factors he 
can comprehend at one time. Another explanation of this criticism may 
be that systems analysis tends to be linear in its approach (as depicted 
by flow charts, etc.) and the whole world is not linear. Hence, a limi- 
tation. The main precaution is to recognize the limitations and to work 
on extending the boundaries. 

Another precaution, and in a sense an issue, is that the systems 
analysis approach used by the industrial-military complex may apply to 
education in a very limited way. The tendency for educators to 
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"get on the bandwagon' 1 and accept without question something that has 
worked in another area may be a problem in adapting the industrial- 
military complex version of systems analysis to the solution of entirely 
different kinds of problems. 

The last issue is actually in connection with the definition of 
management itself. As defined here, "the art and science of planning, 
organizing, motivating, and controlling human and material resources 
and their interaction in order to attain a pre-determined objective," 
certain ethical issues are implied. The objective of controlling and 
manipulating humans to attain predetermined (by whom?) goals is an 
ethical issue itself. In our fervor for effectiveness, efficiency, 
output, input, accountability, etc., we must not forget that human 
beings are not "things" to be manipulated. 

Roles 

While no one person is likely to be involved in all of the roles 
mentioned here, these are roles that seem important in carrying out the 
management function. Hence 1 will include them as important aspects 
of the philosophy of management described here. 

The S cholar . The role of the scholar is that of researching, seeking 
answers to complicated problems, generating models, identifying alternatives, 
and proposing solutions. 

The Planner . The planner identifies major and subordinate objectives, 
presents them to the staff, considers equipment, data, facilities, services 
and makes decisions. 
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The Organizer . He establishes a plan designed to reach major and 
minor objectives. He established work tasks, sequence and dependency 
among tasks, along with performance standards or quality control. 

"The goal is to achieve an optimum balance between schedule, costs, and 
performance requirements." 

The Motivator . He communicates project goals, directs assignments 
of tasks, provides leadership, assesses staff morale, insures involvement. 

The Controller . Ho engages in the process of responding to deviations 
from schedules derived in planning, organizing, and motivating. 

And in my opinion most Importantly! 

The Rebel . Since the system is open to alternatives and constant 
change, there emerges the role of tebel--an ombudsman {or whatever name 
you apply to one) — who keeps the system from jelling in some form of 
complacency. 

There are no doubt other roles in the management of the educational 
enterprise. These few mentioned seem, however, to fit into the philosophy 
derived and to be consistent with the values accepted. 



Summary 

In summary, it is suggested that it may be helpful to work toward 
a philosophy of management. That philosophy includes a definition of 
terms, a realm of problems, a set of values, a methodology with which to 
solvo problems, and definition of roles in which managers engage while 
Administering the educational enterprise. It also includes a number of 
unresolved Issues wnlch keep it viable and subject tr change as change is 
needed, and as new data are available. Systems analysis is a way of thinking 




that is proposed as a methodology compatible with the philosophy of 
management presented in this paper. 
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SYSTEMS! THEORY AND CONCEPTS 
William Could 



Discussion of Handouts - Figures 1 through le 

1 think ray essential feeling about ‘'systems 11 is that there is no 
one systems approach, there are a lot of very different definitions, 
it's become an “in" word, I think it's been misused in many respects 
and I think one of the things we're trying to do in this week-long 
session is to give you o wide variety of viewpoints as to what the 
approach is all about, how you can us,l* it, what some of the mistakes 
are that have been made in the past, and hopefully give ye i a very 
brief exposure to some of the many different concepts and some of 
the tools that are used. We arc trying to got you to think about 
what's being said, what some of the concepts are, relate them to your 
own experience, and try and make up your own mind as to what's 
appropriate and what isn't. Now this afternoon, 1 1 11 get into something 
of a prepared speech, what I'd like to do this morning is give you 
a /ew examples of what "systems" is all about. Perhaps talking about 
these first will clarify some of what we deal with this afternoon. 

First, why don't you look at the diagram that say a Figure 1, 

Systems Concepts, and along with it, the sheet headed "systems 
concepts". A very basic definition is that a system is a set of 
parts that work together to achieve the over-all objectives of the 
whole system. While you can find many definitions, 1 think that 
includes the essential elements. There's a purpose to the system and 
all the parts within it work toward the total aysten objective. I 
think the point that va 9 raised here earlier about whether efficiency 
is a valid objective in education is extremely relevant, tf yanr 
particular activity is a part of a larger system, It seems reasonable 
to ask for example, "am l conducting my registration operation In the 
most efficient manner possible?" Put perhaps efficiency isn't the 
criteria that the registration operation should he Judged on. Maybe 
you need to give students a lot more time to think about what courses 
are available, and if there are conflicts, to give them time to work 
them out - to reshuffle their schedule. That's one aspect that t 
think ve need to pay attention to. 

Second, every system is embedded in a larger context or environ- 
ment, and the enviroment does several things to a system. First of 
all, it provides the constraints on the system. It determines what kind 
of Inputs are available; how much in way of resources, men, and material, 
money, etc e are available for the system to operate effectively. It 
also helps determine what the objectives of the ays ten are. So the 
constraints are factors in the enviroment which affect the system, but 
over which the system itself has very little control. 
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FIG. I SYSTEMS CONCEPTS WITHIN THE 
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Another aspect of systems is that they employ feedback. This 
is a sensing of the system's output, it f s performance; a comparison 
of this output with system objectives through some kind of an assess- 
ment measuring device, and initiative of corrective measures to bring 
actual output closer to the desired. On the diagram I've symbolized 
feedback as coming from the output and being used to modify the input. 

It also can modify how the system is organized, and what the processes 
are that are going on within the system. 

There are relationships among components In a system, between 
one system and another, and between the system and It's environment. 

And there are processes of change occuring within and outside the 
system. The system scientist, designer, or manager has to be 
sensitive to nil of these factors. 

I’ve listed a couple of strategies that are useful in analyzing, 
managing, and designing systems. They arc two of many kinds of 
very different approaches possible* One I've called a visionary strategy 
where you try and sit down and ask "what's the ideal kind of system 
that I want?" In the ultimate, how should this work, based on that, 
you try and design the elements, the processes, and the inputs--how 
they’re transformed and changcd--to develop a system that you feel is 
ideal. Having done that, you ask, "where are we now, how far from this 
ideal are we, and what is it we have to dc to develop this ideal system?" 
This approach is useful for breaking out of ruts and for getting out 
of the traditional way of thinking, hecanse when you begin to think 
about the ideal you should ignore where things are now. Ignore the 
present organization, the present stiucture, the present myths and 
rules and regulations, hut one problem with this kind of approach 
la that it tends to reinforce the idea that there is an ideal and 
that if you can Just attain it everything will he groAt. My particular 
bias says that there really isn't an ideal and it is perhaps best in 
many situations not to take tikis approach. So to me, the second 
approach, the evolutionary approach, is in most cases more realistic 
and a more viable concept. Essentially what you do here is try and 
identify whst the performance objectives arc that you want to Achieve, 
develop criteria and ways of measuring system performance, and then 
try and take a look at where you’re at and how you can improve present 
and existing systems to come closer to meeting your objectives. In 
other words, what is suggested Is a continual process of change and 
evolutionary growth, one of modification and improvement. That very 
briefly is one way to look at the notion of syst^is and a part of this 
tliat is important to keep in mind is that the system we represented 
with a circle here is Just another system within a larger super-system 
and that’s within a larger one. As ve get into your lunch assignment, 

1 think you’ll begin to appreciate some of the difficulties in 
designing systems that are within larger systems because very often 
the goals And objectives can conflict or it gay not be clear what 
they are. 

In the second set of documents you received entitled, Ihe Systems 
Approach, I’ve tried to capsiilize so™e of what I think about systems 
approach. Essentially it is that it is an attitude, a state of mind, 
a way of looking at problems. It demands holistic thinking. It calls 
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for rationality and application in many respects of the scientific 
method. But above all it demands a tremendous curlouslty and continual 
questioning. Why are you doing this? What are the objectives? Is 
this really the only way to do it? Just because it was done this way 
in the past, is that any reason to continue? 

Quade has a definition here of systems analysis that 1 think gets 
into some of the essential features of the approach. 

On the second page I've tried to summarize again from ray biases 
what are some of the key activities In analyzing and designing a 
system. They're listed in step by step fashion, but they're not to he 
applied in that way. Typically you go through these seven steps and 
you continually repent them. As you get Into creating alternative 
aolutlons you nay find out that your earlier definition of the problem 
was too limited or too broad or Incorrect. So It's a continual process 
of going through these steps. 1 think In any document on systems 
you'll find a roughly similar, although often seemingly very different 
set of steps. So Just view these seven steps os one operational tool 
to help remind you of the kinds of things to go through. 

Finally, there la a bibliography and an abbreviated prospectus 
from Jere Clark, who's at Southern Connecticut State College. It's 
Just a summary of what one of the task force groups In general systems 
research activity is trying to do In the area expanding Information 
about general aystsns In the field of education. I think It would he 
worth paying attention to what's happening In that field. 

Are there questions about any of this right now? Why don't we 
discuss the handouts for a few minutes, and then I'll try and outline 
what I'd like each of you to tackle during the lunch period. 

AUDIENCE: How does Quade relAte Intuition and judgment to 

quantitative methods? Those In education ought to he Interested 
today In the question can what Quade refers to as Intuition and 
Judgment be taught? 

SPEAKER: Intuition and Judgment? I'll avoid answering that by 

trying to say 1 think what Quade Is saying Is that for those who are 
experienced as you are as managers of R and U, as administrators, as 
teachers, and aa educators, systems tools and techniques and especially 
modeling can help clarify your thinking. You have some experience In 
the field, you have some Judgment, maturity, expertise. System tools 
can help focus your thinking, sharpen It, clarify your own knowledge 
and understanding of systems of education. And t think this Is the 
sense In which Quade uses the terms. As to whether intuition and 
Judgment can be taught, I'd sAy that's more appropriate from some of 
you to try and answer or struggle with. 1 guess my own feeling Is 
1 think they can be Improved, they can be enhanced. 1 really 
don't know. 
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AUDIENCE: May I try you again on the next page entitled "Key Activi- 

ties in the Systems Design and Analysis Process?" Because I'm really in 
a fog here at the moment. Wouldn't "definition of the problem" be the job 
of the philosopher in terms of what ought to be? Secondly, maybe our 
school superintendent could identify the constraints and perhaps alter 
the systems there in the problem solving process. Next the curriculum 
director will, out of what ought to be, identify objectives but the systems 
man will take number 4 and identify criteria for measuring and etc. And 
then the devils advocate or a Nelson mentioned, mlRht be the guy who creates 
alternative solutions to all these questions so the systems men will nay, 
well, there are other ways. And 6, analyzing and evaluating the alternative 
solutions. This would again be the systems man. The next, communicate. 

Boy, that's a big one, but, according to that, who would interpret it? 

SPEAKER: Okay, I like that question. Again from my biases 1 would 

say i t * 8 extremely Important that one individual or a team of individuals, 
if they are working very closely together, do all of these . In other words, 
you should not break up the elements. 

AUDIENCE: Back to my first question about the assumption that the 

person who has intuition and judgement or lie shouldn't be here. 

SPEAKER: I'm still not clear at what you're driving. Let me try and 

respond Another way. I think one of the difficulties in the way we ht.ve 
developed our society has to do with the fact that we tend to break ptoblems 
into isolated parts and tackle them separately. We have different people 
designing different elements. Then we try and put them together and in the 
process we find they really don't fit together very well because we failed 
to take into account the interaction among elements. I think one of the 
key messages of the systems Approach is that it's extremely Important to 
try and tackle all of these steps yourself. You may not be an expert in 
some of the areas and it's a very difficult kind of thing to do. But this 
is why the approach can be very effective, because it forces you to get into 
these activities that you're normally not dealing with or perhaps you deal 
with them on a very subjective, intuitive level. OuAde urges you to be 
explicit so that other people can understand your assumptions, your defi- 
nitions and the process that you went through in arriving at your design or 
your decision about how to set up and organize and manage a system. 

AUDtENCE: Does your position differ from the previous presentation 

(Nelson HAggerson'a) different roles that have to be performed? Arc these 
systems in conflict with each other? How would you react to the question 
that he reacted to right at the end where he was talking about the several 
roles that have to be performed? 

SPEAKER: I think once you have a svstem In operation there are many, 

many activities that need to be performed that don't necessarily call for 
individuals with a wholistlc approach. There are nanv specialized activi- 
ties. 1 think it's very essenttal that a manager of a system, depart nent, 
or organization have a wholistlc Approach and that as many as possible of 
the people within the organization have this Approach. But obviously Lhere 
are many very specialized Activities. So I would sav there isn't a conflict 
in the sense that you only need systems people or you need many, many specia- 
lists- both are needed. 
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One of the characteristics of applying a systems approach Is that it 
tends to be very frustrating and very threatening to the way people are 
presently doing things. For example, try to develop a heirarchy of different 
kinds of lysteras. Banathy does this in his book and it is one good way to 
look at it. Imagine that society is a super system and within it there are 
smaller systems--governments, educational systems, industry, and so on. 

You can also break education out and say education is the super system within 
which we have federal education programs, we have job corps, secondary 
schools, state departments of education, and so on. 

What are the elements In n typical university for example? Each of 
these elements are systems within larger systems and one of the things that 
the systems approach is trying to say is that every Individual should be 
concerned with what are the goals and objectives of the larger super system 
within which ho la embedded. Banathy suggests that the goals and the pro- 
cesses and the kinds of Inputs and constraints on a system, such as education, 
nil come from n larger super system. Now that may he the case ideally, but 
I stliink In prnct loo lh.it really doesn’t hold up. If yon begin to look at 
what goes on in the University and try and take a look at Ideal goals, 
maybe they have to do with quality teaching, inahling M x" number of students 
to somehow Improve themselves or develop themselves. These tend to be the 
ideal, theoretical, aspiration goals. But how about some of t he more 
realistic goals that actually operate? In many universities they have to do 
with buildings. We Just want n nice looking physical plant. That may be 
one of the major goals of the president. Maybe it is national acclaim. 
Particular individuals within the university structure have very personal 
goals that may conflict with the system’s teaching goals, e.g. earning more 
money, more time for research. So it is important to pay attention to not 
only what are the ideal goals of the system but to what is actually occur- 
ring at all levels. 

I think some of these kinds of ideas and concepts will begin to jell 
and be more clear as we continue. Wliat 1 would like you to do over lunch 
is begin to struggle with some of this. I’ve got some nice bright yellow 
paper here for you to do it on. Use the paper cross-ways, and answer these 
four questions: (I) whnt is your position? (briefly describe); (2) what is 

the immediate organisation that you are in? (and briefly describe what It 
is all about); (1) what are the major subsystems, i.e., elements, departments, 
components within your orgnnizat Ion, viewing it as a system?; and (M what 
is the super organization within which your particular organization Is 
Imbedded? 

For example, If you are a director of research, try and identify what 
your function Is, your position. If you are head of the research bureau, 
what are the elements within this. Yon may have a computer center, vou 
may hflve a testing service, field activity, etc. A larger organization may 
be the university itself. What 1 am trying to do Is get vou to think about 
the concept of systems vhlthtn systems. 

Then for each of these four helrarchnl levels, identify the most impor- 
tant o bject Ives or goals . Finally, what are the c riteria that arc used 
to measure attainment of these objectives in each of these four system 
levels. 
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Let's take as an example your being in charge of registration. Your 
objectives have something to do with enabling all students to fill out 
their schedule with the courses that they want and enabling the university 
and the professors within it to know who's scheduled in their activities. 

One criteria may have to do with registration efficiency — how much does 
it cos t to conduct this operation? Another may be time — how lotp does 
it take? Another may be how effective is it in filling up the courses that 
are offered. Other criteria may be how does it handle overloads; is it able 
to be flexible enough to be able to work around overloads? 

Let' 9 take another example. Maybe your position is head of R A P, The 
objectives of the RAD function may have to do with bringing in more money 
for grants and research. Maybe that fs the primary goal in this particular 
organization, Maybe it Is also an objective to do high quality research, 

Maybe another objective Is to expand research In a particular area. If 
brining In more research monev every year Is the objective, then maybe the 
criteria Is simply some dollar volume or percent increase of research. If 
it Increases hy 107. every year, you are meeting your objectives. If is 
only It or W, you haven't done your Job. if tbe oh|ectlve has to do with 
expanding .esonrch in different areas, then the cri ter la would measure new 
areas of research added. If you haven't added any, you are not meeting your 
objectives. Now if you begin to get into some of the more practical kinds 
of objectives that are often only Implicit, and this is where it gets rather 
hairy, maybe your particular head of the research organization is only con- 
cerned with himself, so his operational objectives have to do with publishing, 
getting on national committees, planning a higher-paying, larger power base 
type of Job. If that's the real case, then his objectives may really not 
coincide with what the university thinks are the objectives of that organi- 
zation. I think by struggling through this you'll begin to get an Idea 
of how the approach tends to force you to think and examine very fundamental 
questions that may have been ignored. This afternoon, 1 think we can get 
together in smaller groups and try and take a look at what some of these 
responses are. Don't feel you have to put your name on it unless you want 
to. 



This afternoon I've got n prepared presentation that may help to pull 
together some of the pieces. What I've tried to do here, in Ju9t this 
half hour is to throw out n few of some of the essential ideas to get you 
to begin thinking about this. 



Figure la 
SYSTEMS CONCEPTS 

1. A system i 9 a set of parts that work together to achieve the overall 
objectives of the whole system, 

2. Every system is embedded In a larger context or environment. 

Constraints are factors in the environment which affect the system and 
over which the system has little or no control. 
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4. Systems employ feedback — a sensing of the system's output; a comparison 
of this output with system objectives; and initiation of corrective 
measures to bring actual output closer to desired output* 

5. There are interrelationships among components in a system, between 
systems and the environment, between systems and other system*, and 
there are processes of change occurring within and outside the system. 

The systems scientist, designer, or manager must be sensitive to all 
of these elements, interrelationships, and processes, and attempt to 
understand them. 

6. There are many strategies and approaches for analyzing, designing, 
and Improving systems. Each has Its advocates; all are appropriate 
in different situations. 

a. Visionary strategy 

1) Identify ultimate objectives, where you want to end up In the 
Ideal state; forgetting about existing methods, standards 
and traditions. 

2) Design the system processes, elements and Interactions to achieve 
the Ideal system, 

3) Determine whAt the situation is now , what resources Are available, 
what constraints exist. 

4) Hap out vAys to get from the now stAte to the desired Ideal system. 
This approach is useful for breaking out of ruts, of leaping 

out of traidlonal thought patterns. However, it tends to reinforce 
the notion there is an ideal, a perfect system, and it often turns 
out the system designed in this way if far from Ideal because of 
unanticipated changes in the environment or in system goals. 

b . £ volut toriAry Approach 

1) Identify system performance objectives 

2) Develop performance criteria and ways of measuring system per- 
formance 

3) Modify elements of existing system to Improve performance 

This approach recognizes that we may not know enough to develop an 
ideal system, hence focuses on really understand tng our objectives and 
system goals, and improving system performance through continual evolu- 
tionary change, 



Figure lb 

THE SYSTEMS APPROACH 

The systems approach Is an attitude, a state of mind rather than a bag 
of techniques. It demands holistic thinking, rat ionalltv with recognition 
of Irrationality and uncertainty, intellectual honesty, large doses of the 
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scientific method* and above all* a continual stream of questions: Why? 

Wlmt for? Is there any other way? To what end? What if? 

It is not a really new approach. There have always been holistic 
thinkers of this type and mode of working* but It Is becoming more refined 
and clarified as a process and a discipline, more powerful as nev tools and 
techniques are developed, and many more people are now adopting the system s 
view, 

Quade’s definition of systems analysis conveys much of the essence, lie 
Is describing systems analysis, which is Just one aspect of the systems 
approach, hut ii Is n key aspect. 

A systems analysis Is an analytic study designed to help a 
decisionmaker Identify a preferred choice among possible alterna- 
tives. It 1 8 characterized hy a systematic and rational approach, 
with assumptions made explicit, objectives and criteria clearly 
defined, and alternative courses of action compared In the light 
of their possible consequences. An effort Is made to use quanti- 
tative methods, but computers are not essential, What Is essential 
i 8 a model that enables expert intuition and judgement to be 
applied efficiently. The method provides its answer bv processes 
that are accessible to criticnt examination, capable of dupli- 
cation by others, and, more or less, readily modified as new 
information becomes available. 

Characteristically, It will Involve a systematic investigation of 
the decisionmaker's objectives and of the relevant criteria; a compari- 
son-quant Itat I /e Insofar as possible — of the cost, effectiveness, risk, 
and timing associated with each alternative pollcv or atrategy for 
achieving the objectives; and an attempt to design better alternatives 
and select other goals if those examined are found wanting.* 



Figure lc 

KEY ACTIVITIES IN THE SYSTEMS ANAtYSIS AND DESIGN PROCESS 

1 , Define and bound the problem(s ) 

This will change A9 one goes through the process and really begins to 
understand the problem, hever accept blindly the problem as given. 

2 . Ident i fv cons train t $ o n the j^roblcm JVVl t ^L c jroMcm^sol vinfl proce ss 

Don't lot constraints Inhibit creativity or unduly box von in. Part 
of the process is to determine whether the constraints are valid or 
whether they can be c ircumvented. 



* E . S * ijuad r , J^yat ci is A nn IjrsJ s Tec Im 1 f or P I a nn j ng-Pr o;;r nmm j n<»- 

B udfic t l og , The HAND Cor porafion, Santa fionlca, Wfift (AD62*)5 pp 11 
and 2N, 
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3 • Ide ntify objectives 

There is usually a hierarchy. Which are most important, which 
conflict, thus calling for a tradeoff analysis? 

4 . Identify criteria for measuring attainment of objectives and 
evaluating system performance 

Clearly state assumptions and values that are operative. Be sure 
you know how to measure system performance. This is the most 
neglected activity and the most important not to omit. 

5 . Cre ate alternative solution s 

Creative, divergent thinking is crucial here, so don't analyze at 
this point, stay open to wild, imaginative alternatives. 

6 . Ana lyze and ova 1 uate alter nativ e solutions agains t cr it eria 

Do this explicitly so that others can follow your analysis. 
Presenting several alternatives, even when one is clearly 
preferred, brings all decision-makers into the process you went 
through, and often elicits new and relevant information that 
will alter the analysis. 

7 . Communicate results of activities 1 through 6 to c lients, decision 
makers, and the total system team 

All involved should understand the overall process and should 
understand the rationale for a particular choice or decision. 

8. Cycle through activities 1 th r ough 7 as often as necessary 

The order is not crucial, for the whole process should he repeated 
many times because each activity interacts with all others. Each 
iteration of the process may alter the problem definition and the 
objectives. 



Figure Id 
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Figure le 



Abbreviated Frospectus 

Task Force on General Systems Edu cation 
Society for General Systems Research 



Ul e t it : jLJF icj uloji 

T’ho Task Force on General SysLi*ms Education Is the education 
committee of the Society for General Systems Research. The olpJiLy 
members of this standing comm i t tee represent .1 wide variety of 
educational , governmental* industrial and military institutions I rom 
coast to coast, and most of the traditional academic subject areas 
(broadly conceived) as well as the various systems groups, including 
those in cybernetics, operations research, game theory, simulation 
modeling, and optimization theory. 

The Society for General Systems Research is the only professional 
society devoted solely to exploration of the systems concept as applied 
to all fields of thought. The special emphasis of the Society is on 
developing interdisciplinary, isomorphic models each of which organicallv 
synthes izes several areas of knowledge. This non-profit, non* partisan 
agency evolved out of Section 1, (history and Philosophy of Science) of 

the American Association for the Advancement of Science in 1055. 

% 



Vu r pose 

The general purpose of the GGSR Task Force is to cooperate with 
other systems groups in an effort to jnromote tju? general systems appro ach 
wherever appropriate Tn edu cat ion g ener ally , from kindergarten through 
graduate school in formal education, and in varied aspects of industrial, 
military, governmental , and adult education. The top priority of the Task 
Force for the next three years is generating promotional strategies, 
developmental models, innovative materials, and other prerequisites to 
success In simplifying, synthesizing and vitalizing educational curriculums 
in all fields and at all levels. 



Procedure 



The first major step will be to develop an operational, general 
systems paradigm or model for functionally unifying progressively more 
facets of the social and natural sciences and humanities, based on a 
mota-lnnguage which will provide a common orientation to all fields. 

As a menus of developing and implementing curriculums which will be 
baaed on this general paradigm, the Task Force will encourage the 
development of a national — ultimately an International — network of 
Institutes and centers for general systems education, each with its own 
emphasis or focal point. 



******************** 
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For further information, write Task Force Chairman, Jere W. Clark, 
Center for Interdisciplinary Creativity, Southern Connecticut State 
College, 501 Crescent Street, New Haven, Connecticut 06515. Phone; 
(203) 387-6661. 



SYSTEMS; CONTEXT, THEORY AND CONCEPTS 



In the next four days you will he exploring specific tools and techniques 
which have evolved In the systems domain. I believe you and our educational 
process can benefit by understanding and Judiciously applying these techni- 
ques. Hut I'm deeply concerned about how, by whom, and to what ends these 
techniques arc applied. 1 also have some biases that will become apparent 
ns we proceed; biases which may cause you to think I'm nnti-systems-approach % 
Perhaps I am at tills point — in some respects. 

What I want to do today Is provide you a framework, a contextual map, 
to help you to begin the process of absorbing, understanding, and evaluating 
all that you hear and see and feel in your forthcoming exploration Into the 
systems domain. It's an exciting domain — a young, brawling, but rigorous 
domain that desperately needs capable people and high quality work, parti- 
cularly in the field of education. 1 hope you're turned on by the challenge 
of really trying to understand the systems approach and applying it in your 
respective fields in education. 

First I'd like to identify three major movements that have been per- 
colating in the systems domain over the past 25 years. One is a military 
aerospace systems development process; another is general systems reseaich; 
and the third is the popularization of systems concepts, techniques and 
jargon. Second, I'll try to characterize some of the viable concepts emerging 
from the first two movements and Identify some of the major problems associated 
with the thiru. Finally, I'll highlight what l see happening as a result 
of these three movements, what some of the implications are, and the lessons 
learned . 

CONTEXT; Three Movements in the Systems Domain 

Of these three movements in the systems domain the military-aerospace 
systems development activity is the oldest, beginning about 1945, and com- 
mands by far the greatest human and economic resources. Serious research 
into general systems theory, the second domain, became organized about 
1955 and has continues primarily as an Interdisciplinary academically- 
oriented activity. The popularization and widespread diffusion of systems 
concepts began roughly r ive years ago. 

Mil I tary-Ae rospace Syste m neve lopme nt Process^ 

1 want to devote some time to this first movement, the military*' 
aerospace systems development process, because It Is out of this context 
that many of the management tools have evolved that you're going to be 
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hearing about, And I think it's important to recognise what the context 
was and what their particular needs and requirements were, The military 
aerospace systems development process had its origins in the second world 
war when scientific and quantitative methods began to be applied to the 
resolution of tactical problems and the improvement of existing weapon 
systems. The process began as operations research, analysis of operational 
tasks and experience to develop better operating procedures. The systems 
approach evolved from these efforts, fostered by the remarkably sudden 
growth in complexity and uncertainty in military dec Is ten making. This 
uncertainty stemmed from the techno logical revolution In weapons during 
and after W. W, II, The difficulty In making decisions grew as the com- 
plexity, sophistication, and scope of military weapons systems mushroomed, 

The stressful cons 1 1 ions that helped create a need for the systems 
approach Include: (1) little experience with new weapons, delivery 

systems and associated technology, particularly from the standpoint of 
getting widely dispersed and very different systems zo work toward a 
common goal; (2) the difficulty of experimenting with and testing strategic 
weapons in a real environment. This forced system planners to begin to 
develop simulation techniques; (3) the technological complexity of weapons 
systems grew very rapidly; (4) managing the development, procurem nt , and 
maintenance of globe-spanning systems became more difficult; (5) heavy time 
pressures perceived because of extermal threats and internally generated 
fears . 

Some of the factors that enabled us to achieve our present state of 
technological sophist 1 cat I on in military-aerospace systems were: (1) the 

hierarchical nature of the military establishment — a tight, almost dicta- 
torial organization. With this kind of single-customer, high-level control, 
the military was able to make long-term program commitments. (2) A strong 
national commitment of our nation's resources to military superiority, with 
roughly one-half of our federal budget spent on military activities. 

(3) The tangible, physical, nature of most military systems and their 
environment; that Is, they were dealing wi ,-h fairlv quantifiable functions 
and performance requirements that obeyed relatively we 1 1 ^nown laws of 
physics , 

At this point, 1 would like to ask each of you a question and have 
you mull it over. How do these five stressful conditions and three 
factors that influenced the military aerospace systems development process 
compare with the situation presently facing education? Are there any 
similarities? Are there any differences? How do the two contexts differ, 
or how are they similar? 

Now, what is the culmination of this 25-year process? We have achieved 
some fantastic technological feats and also superlative organizational 
achievements that have culminated in literally reaching the moon, But 
remember t lit* essentially physical nature of the media and the conditions 
under which these results were achieved. 

Yet, perhaps more Important than the physical hardware results of the 
military aerospace systems development process are two other aspects: 

(1) the infrastructure that enabled these results to be achieved ami 

(2) the present state of the system development Infrastructure capability. 
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By infrastructure I mean the people, the organizations, the technology 
the major firms and the tiers of subcontractors and suppliers underneath 
them, the computerized information systems, the research institutes, the 
"think* tanks — in short, the massive military-industrial complex itself. 

Does education have a similar infrastructure, and what are the similarities 
and differences in the economic context within which these two infrastructures 
operate? Kenneth Boulding suggests that education operates essentially in 
a "grants economy* 1 rather than an exchange economy with money for education 
being granted by many sources, public and private. 2 The military aerospace 
activity operates on almost a fiat economy run by a high-level, single 
customer. What does this Imply? 

St n te- o I'-l h e Syateni IVvtM t >pme n t P rocos s 

The systems development process refers to the kinds of activities and 
Interactions which typically occur over time when applying the systems 
approach to conceive, tlovelopm ami Implement an aerospace system, If the 
system Is large, complex ami costly, such as tlic Polaris system or the 
supersonic transport, the process spans many years and It Is difficult 
to characterize In a simple Illustration; but by looking at three dimensions 
of this process, the essential relationships may be s-en if while you* re 
doing this you can visualize all three dimensions superimposed and Inter- 
acting. 

Horizontal Dimension 



The horizontal dimension characterizes the activities which occur over 
time during the development of an aerospace system. Figure 2 attempts to 
illustrate the process by identifying major phases, their sequence, and their 
typical duration relative to the total system cycle. The process begins 
with some combination of strategic policy analysis or broad conceptual 
studies that Identify a need, requirement, or general problem. Tills 
activity is usually performed within the Department of Defense or by one 
of the "think" tanks (e.g. RAND, RAC, IDA) and is an ongoing activity. It 
typically results in a request for proposal (RFP) to have one or more defense 
contractors formulate and define the concepts in more detail. From this 
point on the process Is performed largely by defense firms, although this 
whole development process involves both the customer and the military 
contractor in a continuing interaction. 

Figure 2 identifies six more or less distinct activities which are 
performed sequentially: concept' definition studies; operational systems 
design and analysis; system engineering and development; production, test, 
and installation; and finally, system operation and maintenance. The 
seventh activity, program management spans the last five and is performed 
jointly by some combination of defease firms, the specialized contractors, 
and project or program officers In the military customer agency. 



ry 

"Kenneth Boulding, "The Economies and Financing of Technology In 
Education; Some Observat Ions P I a rming for E f f c c t Ive Utilization of 
Technology In Education, Designing Education for the Future; An Eight- 
State Project. 1968, pp. ;167-3V2, 
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FIG. 2 SYSTEM DEVELOPMENT PROCESS 



In recent years on of the lessons that the military has learned is 
that this program management activity should be conducted in large part 
by the customer. Prior to this they had left most of this to the defense 
industry contractor. 

The linear sequence of activities in Figure 2 is misleading in that 
it fails to show the iterative nature of the process. Even the conceptual 
system analyst is concerned with operational questions: What will be the 

real operating environment? How will the system be maintained--by whom, 
wLth what tools and skills? The realization by the military that the 
operation and maintenance of a complex system could cost more in dollars 
and problems than the Initial system purchase cost contributed much to the 
development of the systems approach. For the approach demands that 
throughout the design and development process one pay attention to how 
well the total system In Its operating environment will meet clearly 
defined goals. Thus, while this process looks linear, It Is really a 
circular kind of activity continually repeating through progressively 
more detailed cycles. 

The defense system development process, as it has evolved, now consists 
roughly of the three phases shown in Figure 2: concept definition; program 

definition; and system implementation. This process might span five to 
ten years in a typical system development process with the first phase 
taking roughly one unit of time, the second three units, and the third ten 
units. In terms of the resources used--the men, materials and money 
required — It is roughly on the order of one unit for the first phase, 
twenty for the second, and perhaps a thousand for the third. At the end 
of each phase there is a major decision point. The concept definition 
studies, for example, have defined the concept in some detail, they*ve 
given the customer an Idea of whether it is feasible to develop the system, 
and if so, what it might look like, what are some alternatives, how much 
each might cost. At tills point the customer has to decide whether to 
continue. If so, he sends out additional requests for further develop- 
mental work. Typically, the concept definition studies are done by anywhere 1 
from two to four contractors working In parallel. They are not necessarily 
working together; In fact, they are usually competing. The military 
typically takes the best of this effort, pulls it together, and develops a 
much more refined concept and then sends that out for bid for further develop- 
ment. So again the emphasis here is on the fact that it is a continuing 
interactional process. 

The tools and techniques you’ll hear about in the next few days are 
largely an outgrowth of what has happened in the program management 
activity, plus t lie policy analysis activity which kicks off the process 
in Figure 1, PERT (Program Evaluation Review Technique) is a program 
management technique that helps in identifying and scheduling detailed 
activities within a system, while PPBS (Program Planning and Budgeting 
Systems) which evolved at high levels of program management within the 
Bureau of the Budget, within HAND, and within high levels of 001), is more 
concerned with overall policy analysis, the setting of objectives, and 
Lhe comparison of budget lug activities. 

Ver t leal Dimens ion 

Another dimension of the system development process is the vertical 
Interaction of customer and contractors, and among the many systems under 
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development with basic research, as illustrated in Figure 3. This illustra- 
tion shows only the major kinds of interactions, not the enormous variety 
that exists. It also helps to characterize one portion of the infrastructure 
mentioned earlier. At the top is the defense customer who is involved 
primarily in the concept analysis, major decisions, and in the overall 
management process. The defense customer includes the three sei vices — 
the army, navy, and air force — and the "think" tanks which typically are 
very closely tied with DOD. The second band represents the many systems 
under simultaneous development hy a variety of contractors with eacli system 
going through the process Illustrated In Figure 2. Below the major defense 
contractors are a host of large and sms LI subcontractors, many of whom are 
primarily commercial firms. Finally, the fourth activity Involves basic 
research and development that Includes th^ universities, the "think" tanks, 
the defense firms themselves with their R and I) activity, plus many com- 
mercial firms. The activity represented in the two lower bands, the R 
and D plus the first and second tier subcontractors, does not generally 
involve systems work. That is, the people performing these activities need 
not be systems people. Rather they are specialized scientistsor producers 
of goods and services performing specific and discrete functions. Yet these 
specific non-system activities and the money to pay for them are an out- 
growth of the system development process and the management of these "non- 
system" activities is part of the system manager’s job. Thus most of the 
people with systems skills are found in the upper two bands: within DOD, 

the "think"tanks , and the major aerospace firms, although this is actually 
becoming less and less true as systems people diffuse Into all levels and 
organizations in the society, 

Hierarchical Dimension 



The fact that there is a hierarchicy of overlapping and Interacting 
systems is obvious, but because is is so obvious It Is sometimes ignored. 
Unfortunately, there are no commonly used descriptors which Indicate 
whether an individual or an organization possesses system capabilities 
at a macro level or a micro level or somewhere in between. I think it is 
important to ask yourself at what hierarchical level in the education 
domain your interests lie. The broader and longer the term, your concern, 
I think the more important will be the PPBS concepts and what’s going on 
in general systems research which 1 ? 11 get into later. The more here and 
now oriented your concern, the more useful may be some of the specific 
management tools and techniques such as PERT. 

The three dimensional slices of the systems development process — 
horizont ally oyer time, the vertical relationships, and the hierarchical 
differences — hopefully have given you a sensitivity to the complex and 
varied nature of the military aerospace systems development process. It’s 
important to note this Is a very dynamic process: it’s continually 
changing, continually evolving new forms, new techniques, new tools, 

S c a 1 e of System D ove 1 op men t Process 

To give you a feel for Che scale of the systems efforts which aero- 
space firms are accustomed to, I’d like to show three charts which were 
contained in a report by the Lockheed Corporation in a study they did for 
the State of California. Back in 1964 , Lockheed was given a small 




42 



HG. 3 SYSTEM DEVELOPMENT PROCESS— VERTICAL INTERACTIONS 



! 




3|3 





v CO 
2 * 
25 



CO 

Ui 



CO 

QC 



z 

D 






KEY INTERACTIONS 



34 



six-month, $100,000 contract to study the information needs of the State 
of California. These graphs, taken from their final report, illustrate 
the kind of program that Lockheed felt the State needed to develop a 
statewide federated information system. Lockheed proposed a hundred 
million dollar, ten-year development program just to cover the develop- 
ment stage. Figure 4 shows manpower distribution by year. At tie peak 
it reaches almost 300 people, with heavy emphasis on the systems and 
operations analyst category. It gives you a feel for the scope, the 
size, and the distribution of talent and manpower. 

Another chart from this same study (Figure 5) shows cumulative program 
cost by years, while a third chart (Figure 6) shows the cost by years and 
category. Aerospace systems people are accustomed to thinking in terms of 
long-range, often complex and usually very costly, large-scale systems, 
California has initiated the development of a statewide federated informa- 
tion system, but at a much lower expenditure and at a much lower rate 
than was recommended by Lockheed, 

Another way to look at the scale of this process and the extent of 
national resources committed to it is compare R & D expenditures for 
military goods vs. civilian goods. American industry spends "7,50 for 
every $100 of civilian manufacturing out, while DOD spends $54 on every 
$100 of mLlitary procurement , 3 

The systems management techniques you will hear about in the next few 
days have evolved throughout this twenty-five year process, within the 
context of a military-industrial complex, by specific kinds of people, 
to meet specific technological needs, and to solve particular kinds of 
problems, I think you can benefit from developments in this domain, but 
I believe there are major differences between that context and the educa- 
tional realm, I urge you to be cautious in using people, techniques, and 
knowledge from that realm in your realm. Despite truly amazing technological 
and organizational accomplishments, the military aerospace realm has had 
many failures and faces many tough problems, and the total process has 
exacted an enormous price in human and physical resources. 

That all is not rosy in this military systems domain is made clear in 
an article by Robert A, Frosch, Assistant Secretary of the Navy, in an 
article appearing in the September 1969 issue of IEEE Spectrum entitled 
"A New Look at Systems Engineering.” He clearly states a concern that 
I have: 



M I believe that the fundamental difficulty is that we 
have all become so entranced with the technique that we think 
entirely in terms of procedures, systems, milestone charts, 
PERT diagrams, reliability systems, configuration management, 
maintainability groups, and other minor paper tools of the 
systems engineer and manager. We have forgotten that someone 
must be in control and must exercise his management, Ills 
knowledge, and his understanding to create a system. As 



^Science, Vol. 166, 28 November, 1969, p. 1124. 




44 



FIG. 4 MANPOWER -DISTRIBUTION BY YEARS 
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FIG. 5 CUMULATIVE PROGRAM COST BY YEARS 
(TOTAL DEVELOPMENT PROGRAM) 
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a result we have developments that follow all the rules, 
but merely fall."** 

Another quotation from Frosch highlights a second key problem area. 

He says: 

"One of the key mls-assumpt Ions in modern systems engineering 
and systems analysis Is that the total problem can, and frequently 
Is, decomposed into subproblems; the subproblems can be solved 
more or less Independently, am) the total solution can bo 
synthesized by a combination of the subsolutions, treating 
their Interactions of the parts as ’Interfaces.' The real 
world Is, however, highly nonlinear, and unless real attention 
is paid to tills fact, the linear decomposition treatment will 
fall catastrophically, because the Interaction terms may be as 
large as the subproblems and not reducible to simple interfacts. 

The result may well remain decomposed . "4 

What Frosch is advocating here is the need for a more holistic approach, 
and this Is a major theme for those involved In general systems research. 

General Systems Research 

This second major movement In the systems domain, general systems 
research, has been under way since about 1955. Men line Bertalanffy, 
Rapoport, and Kenneth Bonlding have been struggling to develop a theo- 
retical framework applicable to all types of systems--a general systems 
theory that would apply In biology, mechanics, or sociology. They 
believe that there are laws, principles, and models which apply to genera- 
lized behavior systems Irrespective of the particular goal of the system 
or the nature of its parts. General systems research delves Into systems 
as wholes and how to deal with them-~the general analysis of organiza- 
tion, the interrelations among parts, the interaction between a system and 
its environment, the nature of feedback of goal-seeking behavior, of 
self-direction, the mechanics of control, and the continual evolution of 
structure in complex, adaptive systems. 

Norbert Wener's work In cybernetics plus the fundamental contributions 
of Shannon and others In Communication theory are vital parts of this 
movement, for the emergence of this second movement, In Walter Buckley's 
phraseology: "marks a transition from a concern for eternal substance 

and the dynamics of energy t ransformat Ion to a focus on organization 
and Its dynamics based on t he triggering effects of Information trans- 
mission. In essence this movement has made us aware that the whole 
is something more than Just the sum of its parts and that crucial to the 
whole is the organization of Us parts and their dynamic Interaction. 



^Robert A, Frosch, "A New hook at Systems engineering," 1FF.K Spec trim, 
Vo 1 . 6, No. 9, September, 1069 , pp. 24-28. 

Walter Buckley, Sociology a nd Modern System s 1 h enry, Prentice-Hall, 
Englewood Cliffs, N. J, , iOfif,' 
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I personally feel that education should become more familiar with the work 
in the general systems area for I think some of educations most funda- 
mental problems have to do with its inability to function as an adaptive 
total s>stem. 

You have in your packet several papers, one by Ross Ashby, who’s done 
a good deal of work in general systems area. Another is called "A Survey 
of General Systems Theory* 1 by 0. R. Young. This appeared in the 19f>4 
yearbook of the Society for Gen eral Systems Resea rch. Young’s article 
is not a summary of principles and concepts, rather its value lies in that 
it helps to identify the kinds of concepts being developed to describe, 
explain, and predict the behavior of a general system, and to identify some 
of the key people working in the field, Tt is an interesting survey In 
that it presents an mithor-voncopt matrix which relates each of the 39 
authors covered to tlu* relevant concepts (out of n total of VO which each 
author has employed in his writings. Ills survey confirms the synthetic 
and Interdisciplinary nature of general systems research, for the 19 authors 
he Includes In his survey represent II different d i sc i pi i ncs-- biology , 
engineering, psychiatry, sociology, political science, mathemat ics , com- 
munications theory, economics , mathematical biology, psychology, and philo- 
sophy. but no educators. 

I think it is important to note that within this broad interdisciplinary 
movement there are many different interest areas (in addition to discipline- 
related areas). One involves the search for general principles and theo- 
retical models; the other interest area has to do with applying these prin- 
ciples to the real world. An illustration of the first interest area is a 
paper presented by Marny and Snith called "The Domain of Adaptive Systems: 

A Rudimentary Taxonomy," It appeared in the 19A4 yearbook of the General 
Systems Research Society . It is an attempt to begin to understand and 
develop explanatory models of some hierarchical ways of classifying and 
organizing systems* I think this kind of approach is more of interest to 
the theoretical, academically-oriented person, although a quick run through 
of it can very often give you a new perspective on how you look at systems. 

A more familiar illustration of tire search for theoretical models 
might he Guilford’s st ructtire-of- the- int el 1 ect model, Guilford is trying 
to develop a model of man’s intellect based on a three-dimensional matrix 
that has major operations on one axis, major products being dealt with 
on another, and the contents on a third aslx, as shown in Figure 7, If it 
an effective theoretical model in either the explanatory or predictive 
sense, it can be a very powerful tool. 

Another illustration of some of the work going on in general systems 
area i9 a paper from the 1962 yearbook of the Socie ty for General Systems 
Research by Warren Bennis called "Toward a Truly Scientific Management: 

The Concept of Organizational Health.” Essentially vbat Bennis Is doing 
here la trying to develop criteria for measuring the effectiveness, the 
health, the vitality of an organization in terms of psychologically- 
oriented criteria rather than the more traditional ef f icienty-re tated 
criteria. The kinds of criteria Rennls proposes have to do with adapta- 
bility, developing self “Identity, and reality-testing. 
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FIG. 7 STRUCTURE - OF- INTELLECT MODEL 
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What are the education functions you are involved with, what are the 
major goals associated with your activities, and what are the effective- 
ness criteria with which to measure goal attainment? 

Another example of the kind of work going on the general systems area 
is a paper by Harold Cassidy entitled "The llniveristy Community System: 
Self-Regulated Beater of Meaning,: which appeared in the 1966 yearbook of 
the Society for General Systems Research . His figures convey a rather 
holistic view of what a university is and what it is all about. First, 
lie defines two subsets, sciences and humanities, as the relevant activities 
of people who gather together in departments of the university, as shown 
in Figure 8, lie suggests this is one way to look at the university, and 
there see to be some useful patterns emerging from the model. The sciences 
on the right, clockwise from t he very hard sciences into mathematics, which 
is in a sense a scientific language, a method of communicating, that is 
very close to logic and linguistics, Cassidy sees mathematics and history 
as bridging disciplines between the sciences and the humanities, Cassidy 
Is suggesting that two disciplines which are close together have more 
connection or relationship than two which are opposite on his model. He 
is not trying to say anything is above or below anything else. 

Amplifying on that is Cassidy’s model, The Sphere of Knowledge and 
Experience, shown in Figure 9. Assume this is a sphere with the various 
subject disciplines that were on Figure 8 placed around the equator, the 
humanities on one side and sciences on the other. Cassidy suggests that 
the philosophies tend to be integrative, synthesizing sorts of activities 
that draw on all of the disciplines* The technologies at the bottom are 
also integrative, synthetic \ vnds of actlvties, They again draw on all 
disciplines to apply what is learned in a very practical sense. All of 
the disciplines actually go through the synthesis, data gathering, and 
application to practice, but there is a different emphasis depending on 
whether you are at the top or the bottom of the sphere and that around 
the circumference there tends to be a difference in emphasis in terns 
of whether they deal primarily with metaphor and analogy as they do in 
the humanities or whether they deal more in a measurable sense of using 
ratios, physical measurements. 

Now one of the thoughts t had was could you take a model such as 
Cassidy's here and combine It in some way with Gilford's concept of the 
structure of the intellect and develop a very different way of look!' g 
at what goes on in the university, perhaps in 3-D, like Will Burton's 
walk through living cells models for the medical profession, in other 
words, if an incoming student is interest In Imporving his ability for 
divergent thinking or convergent or whatever mosaid of intellectual acti- 
vities he is most interested in, can you somehow direct him thorugh a program 
that focuses on those intellectual activities lather than focuses on disci- 
plines as such? Essentially behind Cassidy's model is the notion that 
there really are no divisions between subjects. There shouldn't be any 
departmental organizat ions , It's one operation, one kind of process going 
on. But unfortunately to talk about them and to deal with the elements 
you have to describe them as if they are separate subjects. 
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FIG. 8 SCIENCES AND HUMANITIES 




FIG. 9 THE SPHERE OF KNOWLEDGE 8 EXPERIENCE 
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I've tried to give you a brief flavor, and it is .lust a flavor, oi 
what 1 s going on in general systems research. Hie paper vmi have In vent 
handout by W. Ross Ashby is a more in depth Introduction to this domain. 

It is a very different kind of a movement than the military aerospace 
systems development process, and later on i'll try to get into some of the 
specific concepts that have emerged from general systems research. 

Popular! zat ion of Systems Concep ts 

The third domain I call tlu* populnrtznt Ion of system concepts. T 
really don't think f need to dwell on it. t think you're familiar with 
its emergence In the lost five years and probably in part because of it 
you decided that it was Important to come to this training session. I 
have a feeling that many of you feel uneasy about where education Is going, 
and you look toward the newly emergent systems expert as the Moses who 
will lend you out of bondage into the promised land. I hope to dissuade 
you of that. Mose of you have probably been bombarded and hopefully 
already disillusioned by the claims of the teaching machine merchants 
who bandy the jargon of systems and sophisticated technology. You’ve run 
into computer experts and software specialists who plied you with hardware 
and programs that promised to resolve the scheduling problem or simplify 
your administrative responsibii tics* And l think in many cases in a very 
narrow sense they can simplify and help your operations, but in a more 
fundamental sense they can make it much more difficult. I hope we can get 
into that a little later too. 

Much of this popularization has really benefited education, but l f m 
concerned about the emphasis. I'm afraid there is too much focus on 
technique and not enough attention paid to fundamental problems that must 
be resolved before t lie techniques can be of real use In furthering educa- 
tion^ goals. Unfortunately, many of these superficial techniques tend 
to make your organization less able to change. 

Sy stems Theory and foneepts 

Now let me go on to the second major sect i on--sys tew theory and con* 
cepts. The organization and content of this section draws heavily on 
Walter Buckley 1 s very excellent synthesis in his book Sociology and Modern 
Systems Theory . Buckley feels that modern systems theory, though a 
seeming offspring of the postwar era, is the culmination of a broad 200- 
year shift in scientific perspective froa concern for inherent substance, 
qualities and properties, to a central focu9 on principles of o rganization 
pe r se . The physiologist, de la Mettrie, in 1747 was one of the first to 
propose a resolution of the age-old dllema: if man is composed of 

essentially the same mechanic/ 1, insensible raw material as brute animals 
and even Inanimate earth, whence man's consciousness, his thinking and 
feeling? de in Mettrie suggested: "Matter was In itself neither organic 

nor Inorganic, neither living nor dead, neither sensible nor Insensible. 

The difference between these states or properties of material things sprang, 
not from the Intrinsic natures of their raw materials, but from the dif- 
ferent ways In which these materials were organized.*' 
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More recently men like Whitehead have recognized that the growing 
problems or organized complexity could not be adequately treated by the 
classical physics approach. The required approach lay rather in the 
organic holism of biology whose procedures emphasize more strongly than 
physics, (1) the teleological or causative explanation, and (2) clas- 
sification and categorization. Modern systems theory, through cybernetics, 
has applied physical laws and principles in the construction of networks 
or causal relations, including closed-loop feedbacks to give respectability 
to the teleological approach; anJ through typology, the taxonomic branch 
of mathematics which Is qualitative rather than quantitative, has enabled 
description of complex behavior systems. These two conceptual tools, 
cybernetics and typology, along with decision theory, are at the founda- 
tion of that h ranch of science which deals with organized complexity; 
that is, organization theory. The modern systems approach alms to replace 
the older, analytic, atomic baplaclan technique with a more holistic 
orientation to the problem of complex organization. In the view of W. Ross 
Asbby, the centuries-old strategy of varying one factor la now of use only 
when the system is fairly simple. The way not to approach a complex 
system, Ashby says, ". . . is by analysis, for this process gives us only 
a vast number of separate parts or items of information, the results of whose 
interactions no one can predict. If we take such a system to pieces, we find 
we cannot reassemble it." 

CONCEPT 1: Types of Systems 

Figure 10 Identifies three fundamental kinds of systems characterized 
by Buckley: (1) mechanical or equilibrium systems, (2) organiamlc or 

homeostatic systems, and (3) process or adaptive or socio-cultural systems. 

The vertical axis represents level or organization. One extreme Implies 
complete disorder, chaos, things not working together, while in the upper 
extreme, things would be functioning in a very coordinated, tightly con- 
trolled, organized manner. The horizontal axis represents environmental 
disturbances outside the system, remembering that every system is embedded 
within a larger environment. The equilibrium model tends to exist at a 
fairly low-level of organization. It can operate only within fairly narrow 
limits of environmental disturbance and it tends to decrease in level or 
organization over time, i.e., it tends to decay, to decompose, to go into 
disarray. A mechanical clock is an example of an equilibrium system. 

It tends to achieve a certain equilibrium level of operation. If it's 
wound, It will continue to operate, but only within very narrow limits, 
and without the proper environmental disturbance (winding) it stops — its 
equilibrium point. 

The thitd general type of system Buckley calls process or adaptive 
systems. This type includes the self-directing kind of system that Is 
typical of himan organization, and is the one I think we're most interested 
in. Typically, this kind of system depends on the interaction with the 
environment. It is continually changing; It is continually increasing its 
level of organization. Man Is the ant i-entroplc force In nature if you 
consider entropy as the tendency for natural and manmade systems to decay 
and decompose. Man tends to provide a force In the opposite direction by 
organizing things in a way ao that pore and more complex structure is evolved. 





ENVIRONMENTAL DISTURBANCES 



LEVEL OF ORGANIZATION 





47 



The adaptive type system depends on disturbances and variety in the 
environment. There is continual change in the nature of the system 
itself and also a continual ovoluation of more and more complex forms 
of systems. The evolution from microbes through fish, plants, animals, 
to man is one example of this adaptive process. Typically, a healthy 
organization will go through this process also. It starts small and is 
relatively flexible. As it grows, it develops more complex forms. But 
too often, ns it grows, it loses its self-adaptive ability, and becomes 
tied to rigid and inflexible policies. This is an frnportnat way in which 
to assess your own organization: is it veal ly operating as a process, or 

adaptive system model that is continually growing, expanding, and develop* 
ing higher levels of organization, or is it stuck Ln a rut? 

CONCEPT 2: Simp l e to Complex 

The nature of the parts or components in these three kinds of systems 
tend to be very different. In a mechanical system the parts are typically 
relatively simple In their own structure. They are stable and not appre- 
ciably or permanently affected by being part of the system, By contrast, 
as we proceed up through the organic and socio-cul turn 1 levels, the compo- 
nents within those systems tend to become much more complex hi their 
own organization, more and more unstable or susceptible to change by small 
forces , and more fundamentally alterable by the workings of the system of 
which they are a part. 

CONCEPT 3: Systemic He lntl ons : E nergy L i nks to 1 n f o_rn> a t i on I, inks 

The nature of t he relations among components varies importantly for 
different types of systems. Interrelations tend to be simple, narrowlv 
restricted, and with few degrees of freedom in mechanical systems where 
the structure is rigid. The relation among components in the equilibrium 
model tends to be a function of space and time and the transmission of 
physical energy from one part to another with these energy exchanges fol- 
lowing well-understood quanit fiable laws. In the organic and socio- 
cultural systems, the relations of parts become more flexible with more 
degrees of freedom and the structure more fluid. Furthermore, the rela- 
tionships depend mote and more on the transmission of information rather 
than energy. There is still a transfer of energy, but the energy carrier 
is less important than the information. This is a very fundamental 
point and must be clearly understood. If two of us stand facing each 
other and 1 push you, you're going to move. This physical interaction 
exemplifies the mechanical model. I've set you off balance and vou lose 
your equilibrium, you fall down. If instead, t ask you a question and sav 
"what is your nano?", you understand, you get the message, you respond by 
answering the question. Hut you get something much more than Just the 
acoustic energy falling on your ear. If 1 instead spoke In Hindi, and said 
"Ap ka nam kia half", 1 dare say you would not get the nessogo even though 
the acoustic energy is the same, and the question Is the same, hut now the 
understanding is not there, 

So, there is a very fundamental difference in t he way systems operate 
when in one casc they rely mote on phuslcal energy interactions compared to 
the siutation where they rely on Information transfer. Thus information 
Is not a substance or a concrete entity, hut ratlier a relationship between 
sender and receiver who have a co*r*on napping of structure, In thl« case 
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the English language. Information in this souse ran bo a tremendous amp 11 
firer of energy, disobeying all Jaws of physios. In a real sense tulorma- 
tion then can represent structure or organization amt thus preserve U, 
transmit it over space and time, and change it. The evolution of levels 
leading up to the socio-cultural system show greater and greater dependence 
on indirect, arbitrary or symbolic communication linkage of components and 
less and less on substantive and energy linkages until at the socio- 
cultural level the sysLen is linked almost entirely by conventionalized 
Information exchange xv L 1 1 1 ptoeess overshadowing any rigid substantial 
structure such as Is found at organ I sml c Level. 

To relate this concept to what vour direct Interests are, 1 think 
many of our present notions ol efficiency, of measuring performance, of 
designing and organizing systems or departments are based on the tradition 
of dealing In physical concepts, fu energy transfer. Industry, and too 
often education, tend to measure performance by the number of goods pro- 
duced, tlie cost per man hour, the overall efficiency of what it is doing. 

The socio-cul tural type system demands different kinds of evaluative criteria 
than the mechanical type system which relics on energy transfer, the socio- 
cultural system needs the kind of information-oriented criteria typified by 
Bennis earlier in this paper. 

CONCEP T A: Fr om Closed t n Open Sys terns. 

As one moves from the. equilibrium mechanical system model to the adaptive, 
information processing soc 1 o-cu l turn 1 model, the system tends to shift from 
a closed one to an open one. Essentially what this refers to Is the nature 
and extent of the system’s interaction with J: h e env 1 ronment . The closed 
system tends to operate independent of the environment — up to a pointi- 
after which an environmental Intrusion will cause it to ’tun down," to 
exhibit entropy or increasing disorder. For the open system, Interaction 
with the environment Is an ess ent ia 1 fac tor underlying the system’s viability, 
its reproductive ability or continuity, and its ability to change. Thus, 
open systems are ant i-ent ropic , tending to elaborate structure and create 
higher organizational forms. This is why they are called adaptive. 

CONCEPT 5: Feedback and Purposive _S ystems 

Probably the most important distinction between physical, equilibrium- 
seeking systems and the higher order, ant i-ent rop ic , information processing, 
adaptive systems has to do with the latter’s purposive or goal-directed 
behavior embodied in the concept of feedback. Popularization of system 
concepts has led to misues of the term ’'feedback.” It does not mean simply 
response to an notion or communication, or simply reciprocal interaction 
between variables. As a principal underlying the goal-seeking behavior of 
complex systems, Buckley feels It Is something much more. As lie states it: 

”, . . it applies particularly to an open system: 01) whose characteristic 

features depend on certain Internal parameters or criterion variables 
remaining wit!; In certain limits; (P) whose organization lias developed a 
selective sensitivity or mapped relationship to environmental things or 
events of relevance Lo Lheso criterion variables; (1) whose sensory apparatus 
is able to distinguish any deviations of the s vs tern's Internal state and/or 
overt behavior from goal states defined In terms of the criterion variables; 











49 



and (4) such that, feedback of thLs mismatch Information into tin* system's 
behavior~di rect ing centers reduces, in the case of negative feedback, or 
increases, In the case of positive feedback, the deviation of the system 
from its goal states or criterion limits/' 

The simple thermostat meets these basic requirements. It is a system 
of components open to one aspect of the environment, its temperature, and 
contains : (1) a criterion variable representing the particular temperature 

setting selected; (2) an element sensitive t:o the temperature of the 
surrounding air, such that; (3) the system responds to deviations of Lhe 
air temperature on either side of the setting, hv; (4) turning on or off 
the heating components, such that deviation is reduced (hence an example 
of negative feedback). 

Feedback control systems are referred to as goal-directed , and not 
merely goal -or touted since it is the deviations from the goal state 
Itself that direct the behavior of the system, rather than some pre- 
determined Internal mechanism that alms blindly. For effective self-* 
direction, a soc io-cu 1 turn 1 system must continue to receive a full flow 
of three kinds of informations (1) information of the outside world, 

(2) information from the past with a wide range of recall and recombination, 
and (3) information about: Itself nrd its own parts. 

I've tried to briefly discuss some of the fundamental concepts 
emerging from general systems research that I think are relevant to education, 
and I urge you to explore this whole area in more detail. One avenue 
I would suggest is Buckley's book Sociology and Mo dern Systems Theory . 

Another different but useful source is the June I960 issue of Educationa l 
Technol ogy . Bela Banathy's book, Ins tr uct ional Sy stem s, should be of 
interest to any of you in the curriculum development area. In the first 
couple chapters Banathy gives a brief but useful overview of system 
concepts. Another highly readable source is a book by C. W. Churchman 
called The System s Approach . 

To briefly summarize some key points: (l) Beware of ont rancemcnt 

with techniques. Use the system management techniques where they are 
appropriate, hut not as ends in themselves. Recognize their limitations 
as techniques, and never forget the larger context. (2) System management 
techniques evolving from the military aerospace domain can help you better 
manage existing systems and organizations, but they may also lie dysfunctional 
if you use them to institutionalize a bad system nr entrench even a good 
program that is thereby prevented from changing, growing, and becoming 
a self-adaptive kind of system. (3) Be judicious In selecting systems 
people; find out their particular bag and biases, and their hierarchical 
level of operating the systems. (4) PPBS or PPBKS, as Schel lenberger 
calls It, If done well will force you to clarify goals and to identify 
criteria and devise mechanisms for measuring goal attainment, (3) And 
this is my personal bias, strive for Improvement rather than optimization. 

(6) Evolutionary change is preferable to sudden introduction of a now 
system. (7) Remember that education is a complex, adaptive system whose 
viability depends on change and on its ability to create higher level 
structure and interaction. (8) Two integral parts of the rational, 
rigorous scientific approach embodied in the systems concept, I think, 
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must be a willingness to explore and the inspired creativity to propose and 
test new forms, such as Houlding's voucher concept or Ceorge Leonard’s 
scenario of the Kennedy School in his book Educati on and Ecstas y. Just 
because this approach tends to rational, in a sense systematic, doesn’t 
mean that there is no creativity in it. (9) Finally, let me quote from 
C. W. Churchman in the conclusion of his paperback The Systems Approach , 
he is a professor at Berkeley, rather knowledgeable in the systems area, 

I think. This is what he winds up with, and it may seem rather puzzling, 

He says: "I arrive at the conclusion that however a systems problem 

is solvod--by planner, scientist, politician, anti-planner, or whomever — the 
solution is wrong, even dangerously wrong. There is hound to he deception 
in any approach to the system. And yet when one looks at the solution 
and sees its wrongness, one is also deceived because in searching for 
the wrongness, one misses the progressive aspect of the solution. 11 

"What is in the nature of systems is continuing perception and 
deception, a continuing reviewing of the workd, of the whole system, 
and of its components. The essence of the systems approach, therefore, 
is confusion as well as enlightenment. The two are inseparable aspects 
of human living. Finally, then, here .are some principles of a deception- 
perception approach to systems: (1) The systems approach begins when 

first you see the world through the eyes of another. (2) The systems 
approach goes on to discovering that every world view is terribly 
restricted. (3) There are no experts in the systems approach. The real 
expert is still Fveryman, stupid, humorous, serious, and comprehensive 
all at the same time. The public always knows more than any of the 
’experts 1 , he they economists, behavioral scientists, or whoever; the 
problem of the systems approach is to learn what everybody knows. And 
finally, my bias, (4) the systems approach is not a bad idea." 
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MANAGEMENT INFORMATION SYSTEMS IN EDUCATION 

Fred K. Bellott 



Many of the problems which will bo considered duriiuj 
your week here arc a direct product of the complex, techno- 
logically-oriented, affluent society in which we live today. 
The management function becon.es increasingly complex as the 
society in which it operates becomes complex. One of the more 
significant management problems, but one which is not unique 
to management, is that of communication. Even if we could 
disregard the tremendous increase in knowledge during our pre- 
sent generation, if v/e could disregard the proliferation of 
printed materials, if we could disregard the interaction of 
societal and organizational components, we would still have 
major communication problems. To avoid some potential break- 
downs in our communications, I would like to establish some 
operational definitions . 

D efinitions 

Because of the diverse organizations which each of us 
represent, because of our varied backgrounds and our unique 
frame of reference, terms and phrases that are commonplace in 
today's jargon quite often have widely differing meanings to 
each of us. The phrase "management information system" per- 
haps illustrates this susceptibility to varied meanings as 
well as any. There are other phrases that are associated with 
or interpreted in similar ways, such as integrated information 
system, total information system, automated information system 
and articulated information system. 

For the purpose of today r s consideration a simple yet 
widely acknowledged definition of management is "the allo- 
cation of resources to the accomplishment of predetermined 
objectives. " To carry out the management function information 
is needed at all levels of management for the purposes of 
planning, directing, coordinating 4 controlling, and evaluating 
the processes and/or products of the organization. 

In defining the word, "information," I would like to con- 
trast it with the word, "data," because we oftentimes use the 
two words interchangeably. The word data refers to collected 
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statistics or other facts, usually expressed symbolically. 

They can be used an a basis for inference and/or conclusion. 

By contrast, information is know J edge- -meaning fu 1 , valuable, 
timely knowledge of and about facts. The raw data that goes 
into an information system produces information by being pro- 
cessed. Data have only limited use until they are processed 
resulting in information for the user. 

The "management information system" which is our topic 
today has as its purpose the production of information upon 
which management decisions can be made. 

The word, "system," bothers many people. I would like 
to resort to a classical definition of system as " an arrange- 
ment or combination, as parts or elements, in a whole, espec- 
ially such an arrangement according to some principle; a group 
or assemblage of objects united by some regular form of inter- 
action or interdependence . " In reflecting upon this definition 
of the word, system, there is a readily discernible reference 
to a hierarchy. A system can be microscopic, or enlarged and 
comprehensive. Gystem parameters are directly established by 
the limits of the organization to which they apply. We can 
refer to a state system of higher education, a metropolitan 
school system, a school's grading system, or a nation's gov- 
ernmental system. In any of these, the system is still a 
combination of parts or elements in a whole. The second part 

of that definition, " a group or assemblage of objects united 

by some regular form of interaction or interdependence," lias 
specific meaning when referring to a management information 
system. The interaction or in terdependence of the parts is 
the base of reference in the term, "integrated information 
systems . " 

A management information system is a collection of 
smaller systems. In this context we sometimes refer to these 
smaller systems as sub-systems. Wo talk about, quite properly, 
a pupil information system, which is also a sub-system of the 
comprehensive information system. The pupil information sys- 
tem may even be a management information system, if it is used 
for management of pupil personnel, i.e., to make decisions in 
this area of management. 

That part of the definition of system relating to a 
"combination of parts into a whole," while characteristic of 
a system, also has inferential moaning in relation to the term 
"total information system. " 
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The phrase, "total inf orr.ation system, " means different 
things to different people. To some it is simply a gross over- 
statement. To others it is a descriptive system parameter. 

Some who feel offended at the use of the word "total" in des- 
cribing an information system, warn that this kind of descrip- 
tion may lead management to actually expect a system that will 
produce everything. It's failure to do this will prove to be 
an embarrassment for systems personnel, because the results 
will fall far short of the expectations. 

Calhoun and Morrison defined the total information system 

as " a linked network of raw facts and processed data, the 

cal. lection of data, the development and flow of information, 
the manual and automated procedures that make the network 
operative, and the organization that coordinates and operates 
the network, all of which are designed to provide information 
needed to operate, control, evaluate and plan the university 
(sic) process." 1 They set forth two conditions that must be 
met if one is to achieve a workable information system. 

1. The coordination of all administrative activities, 
coupled with a decision-making policy that takes 
into consideration the overall company or insti- 
tution without regard for the barriers of organ- 
izational segments or departments. 

2. The collection of all data needed for the operation 
and management of the organization, at the points 
where the data originates, in a manner that will 
avoid duplication of collecting effort. 2 

If this definition and these conditions are acceptable as 
being descriptive of the "total information system," then one 
could also accept the terminology of a "comprehensive manage- 
ment information system" as referring to a "total information 
system. " 

Some writers make a very clear distinction between in- 
formation for operational purposes, that is, routine func- 
tioning, and that for management purposes, for planning, 



^ohn C. Calhoun, Jr. , and Don F. Morrison, A Report on 
Total Information Systems for Colleges and Universities . 
(n.p.) National Science Foundation (n.d.), p.3. 

2 Ibid, p. 3-4. 
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evaluation, coordination, direction, and control. I am not 
sure that such a clear cut dichotomy exists in the educational 
community. Paul Henderson of United Aircraft Corporation Sys- 
tems Center, provides a very useful description of an infor- 
mation system as " the representation of some entity as data 

and the manipulation of the data in preference to the manipu- 
lation of physical objects."'* 

Whether or not any specific information area or data 
item is necessary for management is dependent on the nature 
of the organization and what management needs to know. In 
this respect there are perhaps sonic gcncralizable problem 
solutions in determining "what does management need to know." 

Many times we get much more than we want. We become like 
the fifth grade youngster who asked "What is a penguin?" He 
was sent to the Encyclopedia Britanica. He expressed his find- 
ings this way, "If you want to know about penguins don’t read 
the Encyclopedia Britanica. It tells you much more than you 
want to know." 

Management information systems should not merely print 
out data when we need information . For management purposes 
you do not need raw data by the ream. What you do need is 
some meaningful information that is unobscured by the mass 
of surrounding statistics that may be useless and irrelevant. 

It is part of the job of the data processing operator and the 
programmer to validate and document data that is being used 
and the procedures utilized for processing, but it is com- 
pletely inappropriate for management purposes for the manager 
to even read, let alone assimilate and use, these kinds of 
output . 

Another problem that plagues us as managers is that we 
sometimes find that we cannot shut off the flow of informa- 
tion after there has ceased to be a need for it. A one-time 
request for information gets programmed into the system and 
it becomes a part of the standard operating procedure. Part 
of that same problem is receiving obsolete or out-of-date 
information merely because it has remained in the system. 

Educational administrators, like other managers have to 
focus their attention on selectively determining what is the 



Paul Henderson, "Management Sciences for Corporations," 
Management Information Systems . {Cleveland, Ohio: Associa- 

tion for Systems Management, 1969) , p. 29. 
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right information. He must choose between "nice-to-know" 
and "need- to-know M information. This choice is an indi- 
vidual requirement unique to the user and/or to his organ- 
ization or institution. 

Assuming that the position he occupies and its related 
activities are clearly defined and understood, the information 
user can use a problem definition procedure to identify his 
specific needs for information. Through problem definition, 
one should identify the events, activities and entities that 
influence the program with which the problem is associated. 
Information about these are in the "need- to-know" category. 

Dy applying criteria tests to these problem elements he can 
make better informed decisions. In following through with 
a problem solution, the manage! then needs information that 
will reveal to what extent were the objectives met. Problem 
definition leads to information specifications. When infor- 
mation output meets these specifications it should lead to 

problem solution and this is the purpose of the management 

information system to assist in the management process. 



Systems Approach 

Yesterday's topic of System's Theory Concepts was very 
ably presented by Drs . Hcnorson and Gould and I would like 
to refer to these concepts in application to the management 
information systems subject. The systems approach diagram 
which I Jim using is a generalized one which serves here to 
identify its application to the effecting of a management 
information system. (See Figure 1.) 




Select 

Alternatives 
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STATE NEED: 



\ 



Define the problem or the goal to be reached or the 
function to be performed: 

A. Assist and enable effective management 

D. Provide for the allocation of resources to their 
most appropriate task 

C. Have readily available meaningful, timely infor- 
mation for decision-making 

D. Fulfill other requirements for information, such 
as reports, input to applications subsystems, 
accounting, record-keeping, and various other 
operations needs 



SPECIFY OBJECTIVES : 

Define objectives in terms that permit analysis and 
measurement. Describe desired outcomes. 

A. Establish criteria for basis on which judgment of 
success can be made 

B. Provide data packages or subsystems that can be 
adjusted and integrated to provide for the basic 
program processes 

C. Provide for special request information that may 
involve more than one file or one subsystem 

D. Provide for exception reporting for management 



CONSTRAINTS AND CAPABILITIES : 

Identify existing and potential restrictions. Assess 
present and future resources. 

A. Staff and the availability of additional staff 

B. Physical facilities and equipment -- adequacy, 
possible modifications 
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C. Funding requirements -- cost/effectiveness relation- 

D. Program 

IDENTIFY ALTERNATIVES ; 

Consider all feasible ways of attaining objectives 

A. Survey and analyse present systems (orientation/ 
feasibility) 

B. Manual versus automated system 

C. Human resource utilization versus machine utilization 

D. Applications conversions to management systems 

E. Staged implementation (one subsystem at a time) 

SELECT ALTERNATIV ES : 

Apply criteria (from stated objectives) to available 
alternatives to choose that one which will be implemented . 

A. Cost/effectiveness basis 

B. Per formance/risk 

C. Policy conformance 

D. System Promises 

Improved communications 
Improved processing capabilit ies 
Improved management in format. an 
Improved decision-making potential 

OPEHATIONALIZK ; 

Develop plans with details and implement on trial basis. 

A. Staff assignment 

B. Schedule, materials, facilities 

C. Pilot test 
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OUTPUT : 

The product should correspond with the objectives. 



EVALUATE AND FEEDBACK : 

Determine effectiveness in meeting objectives; modify 
ns needed . 

A. A continual process at all steps, as well as at 
the end of a cycle. 

B. Feedback is necessary so that needed revisions 
are known. 



I would like to refer again to Paul Henderson and his 
description of an information system as " the representa- 

tion of some entity as data and the manipulation of the data 
in preference to the manipulation of physical objects. 

At first glance Henderson's description may appear to refer 
only to the simulation capabilities that are characteristic 
of an automated data processing insulation. More than this, 
however, Henderson is saying that it is much easier to use 
symbolic representations in our accounting, description and 
computation activities than it is to attempt to provide in- 
formation by physically counting and juggling real people, 
dollars, materials, and equipment. Henderson has graphically 
displayed what he terms the functions of an information system 
that merits our consideration. One might choose some diff- 
erent labels to describe these functions, but this chart does 
tell a relatively complete story about what happens in and 
with an information system. (See Figure 2.) 



^Henderson, p. 2\>, 
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Theory and Reality of Integrated 
Educational Information Systems 



The advent of "third generation" computers, with their 
multiplexing capabilities and mass storage devices with ran- 
domized access, has been Llie focal point of efforts to create 
system designs which would facilitate the practical applica- 
tion of information-system-integration theories that have been 
espoused for several years. Those efforts are beginning to 
bear fruit. 

Progress toward full development and implementation of 
an operating information system with the potential of ful- 
filling the needs of educational management has been signi- 
ficant. Such automated data processing systems have been 
given a major boost by the involvement of educational prac- 
titioners who have worked together with data processing and 
research personnel. These joint efforts have resulted in 
pragmatically oriented systems that are both sound in data 
processing theory and administratively utilitarian. 

The educational community lias often been behind the times 
in "discovering" recently evolved technology that business and 
industry have already employed. The emerging role of data pro- 
cessing in educational administration and management is no ex- 
ception to this slow evolutionary process. Educators are, how- 
ever, learning more readily to adapt themselves, and their or- 
ganizations, to the use of data processing as an administrative 
tool. It has been said that in education there is a time lag 
of a full generation between the acceptance of a new idea and 
putting it into practice. In the development and use of in- 
tegrated information systems, at least, this time is being 
shortened considerably. 

Spurred by the over-increasing needs for information by 
educational administrators, by the impact of federal funds 
for research and development, by the interests of legislatures 
and state governmental agencies in better meeting their cwn 
needs, by the involvement of foundation support of innovative 
research to find realistic solutions to current problems, the 
educational community is taking a positive role in the develop- 
ment of educational information systems that can meet these 
needs. Some examples of the efforts which have been made are 
the following: (Figure 3) 
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Figure 3 



MANAGEMENT INFORMATION SYSTEMS 



P RESS 

PUERTO RICO EDUCATIONAL STATISTICAL 
SYSTEM 



MSEIP 

MIDWESTERN STATES EDUCATIONAL INFORMATION 
PROJECT 

OTIS 

OREGON TOTAL INFORMATION SYSTEM 
S PEDE 

SYSTEM FOR PROCESSING EDUCATIONAL DATA 
ELECTRONICALLY 

SIS 

STUDENT INFORMATION SYSTEM 
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Chicago's "Total Information System" 

"Oregon Total Information System" (OTIS) 

"New England Educational Assessment Project" (NEEAPS) 
"Midwestern States Educational Information Project" (MSEIP) 
"Regional Educational Data Processing Centers in California" 
"Iowa Educational Information Center" (IEIC) 

Florida's "System for Processing Educational Data 
Electronically" (SPEDE) 

Various projects from ESEA. Title III and the Regional 
Educational Laboratories 



These programs and projects, as well as many others, sim- 
ilarly oriented, have at least one purpose in common — that of 
meeting an expressed need for educational information with max- 
imal utility and minimal reporting and processing effort. These 
diverse efforts hav .11 met with some success, (although it is 
inappropriate to ira,.- comparisons of then based on the degree 
of success which they have experienced) . 

Integrated information systems, educational or other- 
wise, are founded on the premise that data can be stored in 
structured machineable files, that these data can be accessed 
whenever needed; and, that these files can lie inter-related 
through the use of common data elements. 

Integrated educational information systems hold a real 
promise as an administrative tool to assist in the school 
management process. If the concept of integrated systems 
is to realize its potential among educational organizations, 
however, there are other related problems which must be 
resolved. 



1. Use of common terminology and definitions of terms 

so that data from several sources have compatibility. 
Use of the data will not then be restricted to a 
limited segment of education or its publics. 

2. Use of "basic" data (data reduced to one dimension) 
that can be applied to a variety of needs for the 
same or similar information. 

3. Acceptance of the principals of "program-oriented 
budgeting and accounting" to permit relating finan- 
cial data to other kinds of educational data and 

to specific educational activities and objectives. 
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4. Integration of data effected by utilization of com- 
mon data elements among the several data files which 
permits associated identifications and relationships , 
thereby reducing repetition and easing the reporting 
task, as well as making possible a more effective 
use of information for management purposes. 

5. Computerization of information systems in order to 
facilitate storing, processing and accessing large 
volumes of data by machine. 

educational information systems, per se, are not 
new. They have boon a part of the operation of 
educational organizations for a long time. His- 
torically, the primary functions that have been 
served by those systems have been those of record 
keeping and reporting. 

The traditional systems are often unduly constrained be- 
cause they were organized to produce "operating information" 
rather than "management" information. These systems can 
reacily produce payroll checks and report cards. They can 
make pro rata distributions of state funds to local school 
districts and produce annual statistical reports and still 
not meet the needs for management information with which im- 
portant program decisions can be made. 

Traditional systems have, in effect, often been frag- 
mented collections of data that cannot be readily analyzed 
in terms of other data or other developments. They may, at 
times, almost defy attempts to synthesize meaningful program 
information for decision purposes, being overly weighted down 
by sheer logistics and lacking the capability of inter-rela- 
tion. 



The development of management information systems during 
the past decade has seen an ever increasing sophistication 
emerge in the technical applications being made and the im- 
aginative uses of information being produced. We have only 
scratched the surface of what our present "know-how" gives 
us in potential use. However, the area of management infor- 
mation systems holds both promise and p itfall . 

In recent years there has developed a current p ressure 
syndrome that has effected society that is particularly related 
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to the field of information and data processing. In the con- 
text of the field of data processing and information systems 
it is easy to comprehend why this syndrome has developed and 
continues to threaten logical approaches to problem solutions. 
The heavy demand for the availability of new information a nd 
the technical answers , tha t are avail able thro ug h computerized 
systems, encourage everyone to si nce re ly desire answers imm ed- 
iatel y. 

Therefo r e, th ere l e> Kjen cy t o over- so 11 and over - 
s implify the sys tems that are in the proc ess of development 
that for the mos t par t, arc j 10 1 yot n illy dev e loped nor fully 
understood . In spite of statements that you have heard and 
continue to hear regarding the simplicity of systems and pack- 
ages that arc available for immediate application, the fact is 
that they arc not simple. They arc extremely complex and will 
become more complex as time moves forward and the needs and 
opportunities for information increase in their complexity. 

When something is over-sold and over-simplified, the 
result is that there is a tendency for procurers in the field 
to over-buy and over-promise. This can only result in various 
degrees of failure. When people (especially administrators, 
managers, and supervisors) fail in keeping promises, the re- 
sult can be resistance to all new ideas. This common result 
of the current pressure syndrome is the real tragedy and tends 
to encourage further over-sell ing and over-simplifying. 8 

Having said that, 1 would like to relate some of the 
things that hold promise and cite some management information 
systems that are experiencing some success. First, let's look 
at related problems to bo dealt with on a broad basis if we 
are to find solutions that arc goneralizable . 



Definitions of Terminology 

The terminology and definition problem (number 1 above) , 
has been dealt with, in part, through the State Educational 
Records and Reports Series publications.'^ These Handbooks, 



°James W. Colmey, "Conference Summary, " MSEIP CONFERENCE PRO - 
CEEDINGS, 196 J . Dos Moines, Iowa, September, 1969. 

^State Educational Records and Reports Scries, Handbooks I 
through VI, U.S. Dopartinent of Health, Education and Welfare, 
Office of Education, Washington, D. C, t 195J. 
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beginning with The Common Core (Handbook 1) 1953, identi- 

fied appropriate terminology with definitions and provided a 
structure for organizing educational terminology into five 
informational areas, each of which is the basis of a handbook. 

The acceptance of the handbooks by state local educa- 
tional agencies has been of a varied degree and over a lengthy 
period of time. Handbook ll, F inancial Accounting for Sta te 
and bocal School Districts, 1957, has enjoyed more popularity 
than any of the others in the scries, having been accepted 
either in toto or at least in principle, in all 54 states and 
territories during its first ten years. The paradox is that 
with the now evident need lor a "program-oriented" financial 
structure, Handbook JI is more outdated than any of the others. 
It is, therefore, being revised and work is currently underway 
toward that end. The revision is being made through contract 
with a private management consultant firm. 

Handbooks III, IV, and V dealt with the areas of property 
accounting, staff accounting, and pupil accounting terminology 
and definitions, respectively. Curricular or instructional 
programs terminology is the subject of Handbook VI. This pub- 
lication (Handbook VI) H is presently in "Fourth Draft" form 
which is still ? tentative status. Development of Handbook 
VI is now in its sixth year. According to Dr. Dale Chismore, 
who has been working on Handbook VI since 1964, final publi- 
cation is now expected in 1970. 

These handbooks provide a base on which solutions to 
terminology definition can be formulated. The greatest ob- 
stacle to their successful adoption has boon the ingrained 
inertia from which the educational establislimonts suffer. 

The natural resistance to change, the self-satisfactions 
with the status-quo, yet an impatience by educational ad- 
ministrators with the lack of fulfillment of the glowing 
promises of automated data processing, have all added to 
the inability of school administrators to clearly understand 



l ^The Common Core of Stat e K ducationa l Information . Coropi led 
by Paul L. Reason, Hmcry M. Foster, and Robert F. Will. U.S. 
Department of Health, Education and Welfare, Office of Educa- 
tion, Washington, D.C. 1953. 

^ ^ Standard Terminology for Curriculum and Instruction in Local 
and State School System s. Compiled by John F. Putnam and W, 
Dale Chismore. U.S. Department of Health, Education and Wel- 
fare, Office of Education, Washington, D. C., 1969. 
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and empathize with the problem. If management information is 
to be made ava.ilabJe to the administrator, he in turn must 
concede some of the autonomy of his position; that is, he 
must permit the system to service his needs by understanding 
the contexts within which systems can function and limitations 
which are imposed by the system. He must also be able to ade- 
quately describe and delimit his desired output in terms that 
are acceptable to the system. The system does not dictate to 
the manager, but it does demand that he define his needs and 
operate within prescribed parameters. It. is at this point that 
data definitions become quite important in the establishment 
and operation of the integrated educational information systems 
for management purposes. 



Focus on Finance 



The assumption is made that a need exists for management 
information systems development to assist in administrative 
decision-making . 

Much effort lias been expended, many articles written, 
numerous conferences held, and untold hours spent in committee 
deliberation in recent years regarding the px*o?ipects of "total," 
"compatible," "articulated," "multi-purposed" educational in- 
formation systems. There have also beer a number of worth- 
while projects directed toward more single-purposes objective 
areas of information such as pupil information (e.g., Iowa's 
Card-Pac and Florida's ftPEDE) . However, those have not re- 
sulted in meaningful comprehensive systems becoming opera- 
tional nor have such systems been directed toward solutions 
to problems of local school districts on a broad basis. 

Our traditional financial accounting records have been 
based on the needs of fiscal auditors rather than managers 
who must make program decisions. In many organizations and 
educational institutions the entii'e responsibility for in- 
formation system development was resident in the financial 
accounting office. 

A usual first applicat ion of a new data processing in- 
stallation has been to financial accounting. Educational 
administrators with organizational responsibilities have 
frequently abdicated the management role in determining 
hew data processing technology is to be applied and toward 
what ends it would be directed. 
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Dr. Bill Curtis will spend Thursday with you describing 
PPBES and the related efforts of ASBO Research Corporation 
and the development of a program-oriented system to apply to 
financial data. (Figure 4) Suffice it new for me to allude 
to this development as the potential for fulfilling a real 
need we have for financial information about educational pro- 
grams. The Planning, Programming, Budgeting and Evaluation 
Syscem being developed holds the promise of making a major 
contribution as a vehicle for management information system 
development in the educational community. (Figure 5) 

It is suggested that emphasis in management information 
systems development should be put on budgetary analysis, diag- 
nosis and planning for two reasons; (1) Budgeting concerns 
represent real problems with which school administrators are 
forced to deal at all times. (2) This emphasis can serve as 
the catalyst needed to bring about a more meaningful compre- 
hensive management information system and provide the starting 
point, the lack of which seems to stymie many otherwise good 
intentions in development. 

Program-oriented budge'. ing and accounting should enable 
school administrators and other decision-makers in education 
to obtain and use specific cost-benefit related information 
about educational programs. Educational decision-makers 
need to know what relationships exist between attainment of 
an instructional program objective and the costs of accom- 
plishing that objective, as well as what the alternatives 
might be. 



Basic Data 



Several years ago an effort was made by the U. S. Office 
of Education to promote the concept of reporting educational 
information in "basic data" units. Known as the B.E.D.S. 
(Basic Educational Data System) , it was never fully accepted 
as being realistic, although it was accepted in theory. The 
concept for B.E.D.S. was that, if all educational information 
were reported in its smallest unit or singular dimensional 
form, it was much more useful because it could bo applied to 
a number of different contexts and uses. 

Instead of adopting this concept of basic data units as 
o reporting base, we are still reporting summary information. 




Figure 4 
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We report the "number of teachers who • • * " instead of re- 

porting each teacher and that teacher's characteristics. We 
report sums of units instead of units, thereby severely re- 
stricting the ability of the data collection agency to gen- 
erate new information through analysis of basic units. 

The integrated information system will require basic data 
ns input if it is to approach the promise of providing infor- 
mation which it has the potential ol supplying* The smaller 
the unit or base used as a reporting unit, the more potential 
the data have for being meaningful. 



The Management Information System (MIS) is a management 
tool , and is used by all types of private industries and gov- 
ernment agencies. Whether the system is maintained by a group 
of clerks annotating ledger books with quill pens, or by the 
use of the most modern computer hardware and software avail- 
able, has no bearing on the title. It is still an MIS. 

All businesses have an information system of some kind. 

The single fact that it may be automated does not make it a 
good system. Because of the extremely rapid advance in com- 
puter technology many organizations have allowed their infor- 
mation systems to be programmed on increasingly larger and faster 
computers, but have not changed the structure or philosophy of 
the system to take advantage of the advanced technical cap- 
ability. This is an MIS (Figure 6) that was allowed to remain 
static even though the investment in equipment to process the 
information may have increased many times. 

The same agency, using the same equipment, after the 
thorough review and redesign of the organization and the sys- 
tem was made could reflect this type of system* (See Figure 
7) The initial time lapse and the manpower effort would be 
of considerable scope but the overall results would, in the 
long run, be profitable because of the centralization of oper- 
ations, the more immediate accessibility of the information and 
the capability to readily obtain more accurate and comprehen- 
sive information. 

This (Figure 8) is an example of an Educational Agency 
that has allowed its information systems to grow as individual 
divisions or branches have dictated. 
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The most significant deficiency of such a system is that 
without a centralized comprehensive system there is much re- 
dundancy and duplication of effort, and the individual who has 
need of specific management information quite frequently does 
not get it in readily usable form nor as promptly as he might 
require. By contract, the same agency using the samt equip- 
ment, after thorough review and redesign of the organization 
and the system was made could reflect this (Figure 9) type of 
system. It will allow management level personnel to have more 
accurate information readily accessible, and organized in a 
manner to fit an efficiently structured management organization 



Integrated System Concept 

The integrated management information system is a holis- 
tic concept that overcomes the fragmenting of traditional sys- 
tems by treating all input data in terms of the effects each 
input has on all others. Files and subsystems in the inte- 
grated system are inter-related, yet can be treated either 
individually or collectively within the system. The inter- 
relation of data or integration of files and data items is a 
"logical" dimension of the system. (Figure 10) 

In the logical dimension, data items and definitions are 
related to functions of the system. Each file in the system, 
and its contents or data items, is supportive of the other 
files and their contents. Together the files collectively 
support integrated functions or those requiring data from 
several files. Common data elements must be included in the 
several files to serve as linkages or passageways to enable 
the system user to relate data from one file to another. An 
example of this is the teachers identification number which 
appears in the personnel file to identify the teacher assign- 
ments, and in the payroll (or finance) file to identify costs. 
This data element is used in the way just described by the 
Midwestern State Educational Information Project (MSEIP) . 

Each file (Figure 11) provides for linkage or access by way 
of a data element that also appears in one (or more) of the 
other files. 

Access to each file, through a common data element is 
accomplished through the use of the computer. The indices 
for the files are groups of identification data elements a- 
long with computer stored file addresses which determine 
where certain data are stored and how they can be accessed. 
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Each index is based on the file organization which in turn 
is based on the manner in which information would most fre- 
quently be requested. Report format can be varied and changed 
from time to time as needs indicate. 



PRESS 



The Puerto Rico Educational Statistical System (PRESS) 
is a user-oriented, computer based management information 
system. It is particularly adept at yielding analytical in- 
formation through the use of a statistical Report Generator. 
The basic data units are descriptors of individual students. 
Information is extracted by a user generated query statement 
specifying simple Logic and 'Retrieval' PRESS statements, e.g., 
IF X and Y THEN GET 2 . 

The components of PRESS (Figure 12) are (1) Generalized 
File Maintenance, (2) Master File or Data Bank, (3) Query Sub- 
system, (4) Report Generator and Statistical Subsystem, and 
(5) the Libraries. Some of the major advantages of PRESS are 
that it is a generalized system; it is user-oriented and by 
defining the proper file, the user can operate on it with the 
full power of the system; it produces its own programs for 
processing the files. The greatest disadvantages appear to 
be that it requres sizable hardware, (IBM 360 with 128K of 
memory) ; files must be created to fit the software specifica- 
tions; its effectiveness is primarily for descriptive statis- 
tical analytical use, therefore limiting the extent to which 
one can expect both managerial and operational functions to 
be served. 

PRESS appears to be a major breakthrough in the area of 
making computers user-oriented. It was developed for the 
Puerto Rico Department of Education by Federal Systems Di- 
vision of IBM under an E.S.E.A. Title V contract. 



Tennessee Adult Education Files 



We have just recently created a new Management Infor- 
mation System in Tennessee as a spin-off from an overall study 
of Adult Basic Education. This is a very simple system in 
terms of technical problems that are often involved in such 
efforts. 
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Figure 12 
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The system consists of three historical files, all of 
which have been generated from data which were already avail- 
able. The three files are (1) Pupils, (2) Staff and (3) Pro- 
gram. Its value is enhanced because each file has the cap- 
ability of inter-relationship with the other files. In fact, 

the output of the entire study will involve this element 

and for the first time we are finding out what kinds of 

teachers are conducting what kinds of classes with what kinds 
of students in them, and where. 

There are many data elements that one would probably 
find desirable that are not included in the system. Our in- 
tention is to expand and improve it in this respect as time 
and other resources permit. 

The system is card oriented, tape operated and is geared 
for annual up-date. 



Base-Line Data File 



Another example of a management information system, is 
the Tennessee Title III Base Line Data file which will be used 
as a data base for assessment and evaluation of Title III, E. 
S.E.A. It is proposed that the file records be put into ma- 
chine usable form on magnetic tape or disc pack. 

The file will be structured in school district/system 
sequence. The file structure will consist of three types of 
logical data records per district/system. (Figure 13) 



A. District Data 



This type of data record is the "header" for any district's 
data and will contain information depicting the district as a 
whole. These data will consist of the physical, fiscal and school 
population descriptions of the district. The data items under 
Section I of the data itenTlist (see Figure 14) make up the 
District Data record. 



B. Personnel Data 



This type of data record actually represents a group of 
data records, each with same format. There will be a record 
for each certified person employed by the school district. 




91 



82 



Figure 13 



1. The File Will Be Structured in School District/ System Sequence. 

2. The File Structure Will Consist of Three Types of Logical Data 
Records Per District/ System. 

A. District Data 

B. Personnel Data 

C. Curriculum/ Assignment Data 

3. The Majority of The Data Items Specified in The Data Item List 
For the Title III Base Line File Are Presently Available in the 
State Department of 'education. 

4. There Will Be a Minimal Need to Collect Additional Data Over 
What Is Now Available in the Department. 




Figure 14 
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The record describes each certified employee, to the degree 
needed for program evaluation. These data are in Section II 
of the data item list. 



C. Curriculum/Assignment Data 

This type of record also depicts a group of records. 
There will be a record for each subject/class scheduled in 
the district. For elementary grades the records represent 
grade/selection. These data are in Section II of the data 
item list. 
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Tennessee Title III Base-Line Data File 
Data Item List 



1. DISTRICT DATA 



A. DISTRICT NUMBER 



P.R. cards 



B. CHARACTERISTICS 



1. District Size (sq. miles) Special Input 



2. Student Population Density 

3. Millage Levy 

4. Assessed Valuation 



Size divided by total 
number of pupils 

School Plant & Trans- 
portation Report 

School Plane & Trans- 
portation Report 



5. District Type (City-County) Special Input 

6. District Geographic Region Special Input 



7. Dominant Organizational 

Pattern 

8. No. of Schools in District 



Special Input 



ESEA Title I form 1 
&I 2 (3j) 

(also can be summed 
from P.R. ) 



C. FEDERAL PROGRAM PARTICIPATION 

1. Title I Financial Report (133.11) 

2. PI 874 and PI 815 Financial Report (141 

and 144) 
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D. FISCAL DATA 

1. Expenditures by classification 



3 • 


Administration (2100) 


Financial 


Report 


b. 


Instruction, etc. (2200, 
2300, 2400) 


Financial 


Report 


c • 


Pupil transportation 
(2500) 


Financial 


Report 


d. 


Fixed Charges, etc. 
(2600-3100) 


Financial 


Report 


e. 


Capital Outlay (3200) 


Financial 


Report 


f. 


Total Expenditures 


Financial 


Report 


g. 


Expenditures per child 


Calculated item lDlb 




for instruction 


divided 


items 1E1) 


Receipts 

a. State Revenue (130) 


Financial 


Report 


b. 


Federal Funds (State 
Adm.) (133) 


Financial 


Report 


c. 


Federal Funds (Direct) 
(140) 


Financial 


Report 


d. 


County Revenue (120) 


Financial 


Report 


e. 


School District 
Revenue (110) 


Financial 


Report 


f. 


Other Revenue (180-190) 


Financial 


Report 


g* 


Non Revenue (150-175) 


Financial 


Report 



E. PUPIL POPULATION DATA 

1. Enrollments by Grade 

(Boys-Oirls) 

2. No. of Handicapped Pupils 



Preliminary Report 
Enrollment Data Card 



O 

ERIC 



yo 
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3. No. of Pupils by Ethnic 
Groups 



4. Achievement Test Scores 

(Grade Level by Sub-Test 
Area) 



0E0 Form 

ESEA Title I Form 
1 (Dl Page 5) 

State Testing Bureau 



5. No. of High School Graduates 

Last Year High School Diploma File 

6. No. of Institutionalized 

Children ESEA Title I Form 4 (44) 



7. Concentration of Pupils 

Low Income Families ESEA Title I Form 1 

( 3A Page 1) 



II. PERSONNEL DATA (A data record for each "Teacher”) 



A. 


Teacher Number 


Preliminary 
Forms 1 & 


Report 

2 


B. 


Types of Certificates Held 


Preliminary 
Forms 1 fc 


Report, 

2 


C. 


Degrees Held 


Preliminary 
Forms 1 & 


Report, 

2 


D. 


Salary 


Preliminary 


Report - 2 


E. 


Full Time - Part Time 


Preliminary 


Report - 2 


F. 


Ethnic Group 


Preliminary 


Report - 2 


G • 


Sex 


Preliminary 


Report - 2 


H. 


Teaching Assignment (01-08) 


Preliminary Report - 
Teacher Data Card 



III. CURRICULUM/ASSIGNMENT DATA (A data group for each Grade/ 

Assignment/Subject code by class. In Elementary Assignments 
Code will be "ooox" where X is the grade l£>-6, 0=!§ ) 



A. Grade/ABsignment/Subject Code 

B. Class Code (Section) 



Preliminary Report® 
Teacher Data Card 
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C. Pupils in Class (Boys-Girls) Preliminary Report- 

Teacher Data Card 

D. Teacher Assigned (Teacher No.) Preliminary Report- 

Teacher Data Card 

E. Minutes per week Preliminary Report- 

(Calculated from hours/week) Teacher Data Cord 
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The majority of the data items specified in the data item 
list for the Title III Base Line file are presently available 
in the State Department of Education . Most of these items are 
available in a machine readable form (punched cards) . Those 
presently not available in this form can be keypuncned from 
forms on file in the department. There will be a minimal ivjed 
to collect additional data over what is now available in the 
department . 

The data cards produced from the Preliminary Report and 
the District Financial Report will produce most of the data 
needed for the Base Line file. The method of "generating" 
the Base Line file will be via computer programs utilizing 
the available punched cards and performing the following 
functions : 

a. Extract the described data items from the punched 
cards. (Figure 15) 

b. Arrange the extracted data into the formats of the 
appropriate Base Line file data records with the 
necessary sequence control data, district number, 
and record type. 

c. Sort the generated records to assure that they are 

in the proper sequence (record type within district) - 
The Personnel records will be sorted into Teacher No. 
sequence and the Curriculum/Assignment records into 
subject/class code sequence (both within record type 
and district no.). (Figure 16) 

d. A "proof" report or list will be generated frorr the 
"new" Base Line file to indicate data that is Kissing 
from the file as well as being a means of validating 
in the file. 

A "file update program" will be used to maintain the 
Base Line Data file in a current status. (Figure 17) 
This program will utilize data that will be furnished 
via requests for data initiated with the "missing data 
report" produced by the file generation program. The 
file update program will produce an exception report 
listing items of data still missing as well as erron- 
ous data. 
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Figure 15 
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BASE LINE FILE GENERATION 



Flowchart 




Bast L «n# Data F<f« 

w 



FretmOn Rtpod 
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An Evaluation Information System* 



The Base-Line Data File consists mostly of data derived 
from state reports which are currently being used for other 
purposes . A need is envisioned for additional information 
in order to facilitate evaluation on a comprehensive basis. 

This will be done in the form of an Evaluation Data Bank to 
be inter-related with the Base-Line Data File or would incor- 
porate it. Such a data bank would be an enlarged " Evaluation 
Information System . " The description which follows is excerpted 
from Design for Tennessee Assessment a n d Evaluation of Title. 

III. E.S.E.A.^ 



Characteristics of the Evaluation Information System 

1. The "data bank" should have data which would be 
descriptive of the population groups having rele- 
vance to the programs which the data bank is to 
serve. Sampling techniques employed in building 
a representative data bank should be applied on 

a randomized basis or a stratified randomization 
for students and a saturation sample for teachers. 
Program data would be collected in entirety. 

2. Basic data for the bank should be placed in six 
files, all of which could be inter-related. Add- 
itional program data would determine specific add- 
itional files to be added, such as: 

(1) Exemplary and Innovative Practices File - 
Description of all Title III projects (EPIC 
new has one) . 



♦This information system is based on concepts from the Mid- 
western States Educctional Information System, a Title V, ESEA 
project administered by the Icwa Department of Public Instruc- 
tion (see MSEIP Documentation ) end an on-going program being 
operated by Project EPIC, A Title III, ESEA project in Tucson, 
Arizona. (See "A System for Storage and Retrieval of Educa- 
tional Data," Appendix in "Planning and Implementing Title 
III Evaluations" by Hammond, Stuff lebean and Guba.) 

12 Fred K. Bellott, op cit. pp. 48-49. 
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(2) Standardized Instruments File - (We now have one 
at the Tennessee State Testing Bureau). 

(3) Behavioral Objectives File - (U.C.L.A. now has 
one) . 

The basic data files (6) are: 

(1) Facilities 

(2) Finance 

(3) Instructional Programs 

(4) Personnel 

(5) Pupils 

(6) School - District - Community 

3. Redundancy and duplication of effort in reporting 
would be reduced through access by the State Depart- 
ment of Education to this information system. The 
local school systems ecu Id not only reduce their re- 
porting load by having to report an information item 
only once, but also they could expect the system to 
become more useful to them as they gained experience 
in its use. Remote inquiry capabilities would greatly 
enhance this prospect. 

4. Limited resources of local schools and/or projects 
would no longer inhibit or restrict them in collect- 
ing data. Such a centralized resource would permit 
larger samples to be used. 

5. The data bank would promote a commonality of data 
collection instruments, uniformity of collection 
time, and conditions which would yield comparable 
data that are not nexv generally available. 

6. Continuity of data comparability would be virtually 
insured in spite of changes occuring in personnel 
or programs. Longitudinal studies could be made on 
a broad basis for the first time. 

7. With the coircnon reporting base, better data collec- 
tion procedures should evolve which would yield 
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additional benefits for the evaluation and the sub- 
jects of evaluation. Schools would be encouraged 
to cooperate more freely and thus experience less 
interruption of the daily program by the evaluator 
collecting information. 

8. The evaluator would concentrate on extensive analy- 
ses and uses of data rather than on the routine phy- 
sical data collection. His role should change con- 
siderably as a result, permiting him to practice in 
his evaluative domain rather than as a data collector. 

The sheer size of the task of operationalizing such an 
information system makes it an enormous undertaking. The cost 
for the State of Tennessee would be shocking to the uninitiated 
Hardware configurations would have to receive high priority in 
budgeting to enable the state to acquire the machine capability 
It is not a task that could be accomplished in a few months — 
rather, a few years should be expected. 

The Midwestern States Educational Information Project 
(MSEIP) has pioneered the developmental work on basic data 
item identification, definition and coding, and file descrip- 
tion and system functions. This system is presently being 
demonstrated in the state of South Dakota and is available 
to any state. 

The EPIC Evaluation Center at Tucson, Arizona, has 
developed file descriptions specifically for evaluation. 

Three of the files listed earlier are presently operational 
at the EPIC Center. 

There is a hesitancy by educational agencies to commit 
major resources for the development of a comprehensive infor- 
mation system. It is probably founded partly on fiction. 

There is some tendency to hold back on the development of 
program specifications and programs, file structures, etc., 
until all of the components, plus all of the current data for 
them are available. If everyone follows this procedure, tl ^ 
comprehensive information system will never become a realx 
Of Course, it would be advantageous to have everything avu 
able, to be able to use the latest techniques and hardware 



^ MSEIP Documentation . 
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that would not become outmoded. But if the space program has 
pursued this course of action neither the Gemini nor the Apollo 
would have ever been built. Man would have reached the moon if 
ho had waited until he had all the answers to take action. 

The outputs from many of the jjreviously identified infor- 
mation systems projects like MSEIP, SPEDE, Card-Pac, etc., are 
of real value in helping to make procedural determinations 
about implementation of a management information system. Ex- 
periences of others on the use of various input media, for ex- 
ample, illustrate their practica lity--usiny an "op-scan" doc- 
ument for personnel data, a pack of cards for pupil data and 
scheduling. We already know what the expected error-rate is 
in updating personnel files when using a "turn-around" docu- 
ment. These data-handliny procedures have been thoroughly 
tested and are in use now. 

The technical "know-how" is available. The hardware 
is available. The needs are real and are becoming more 
evident each day. The essential ingredients which may be 
lacking are faith and commitment to the task — faith and 
trust in our machines and a willingness to commit develop- 
mental funding necessary for the establishment of a compre- 
hensive management information system to serve educational 
'organizations. 
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MANAGEMENT INFORMATION SYSTEMS DEVELOPMENT 
Thomas D. Purcell 



I. Introduction 

The purpose of this presentation is to describe a concept 
or point of view about management information systems design. 

As such, it will deal more with a framework within which man- 
agement information concepts may be considered rather than with 
recipes as to how to build successful systems. 

It has been said that the state of technology today is such 
that any task that can be described in detail can be performed 
more successfully by a machine than a human can perform it. 
Indeed, in many fields of engineering accomplishment, there 
is much evidence that we know a great deal about getting ma- 
chines to do our work for us. In the area of management in- 
formation systems, however, less dramatic success in accomp- 
lishment is in evidence. 



II. Defining the Problem 

For purposes of present discussion, the term "management 
information system" will be generally defined as a system 
that performs informational tasks appropriate to driving or 
facilitating a management decision process of some kind. Such 
a definition emphasizes the relationship between the purpose 
of the information system, i.e., to serve a management pro- 
cess. No system so considered may be considered successful, 
no matter how elegant technically, unless it serves manage- 
ment processes well. 

Most of us in recent months have spent some time before 
the television set observing the impressive accomplishment of 
the space program. The recent Apollo 11 flight testifies to 
the ability of man to design complex systems to serve well de- 
fined purposes. The flight climaxed a 10-year effort and the 
expenditure of billions of dollars. In contrast to the dra- 
matic success of the Apollo space flight systems, information 
systems frequently are dismal failures. One hears a great 
deal of promotional, inflated, "space-age" claims for man- 
agement information systems -- how much better our ability 
to manage will be if we use the sophistication of a computer 




to help us. Such systems are often feasible, even "beauti- 
ful," from a technical viewpoint, but are disappointing in 
performance. Instead, it is evident that the total, inte- 
grated, on-line, real-time, "big-time" management information 
system has met with very few successful efforts. What are 
some of the reasons that management information systems ac- 
complishments are so out of line with expectations? Some of 
the items which contribute to failure are listed below: 



1. Poor definition of terms 

Example: ambiguity in the definition of an FTE (full- 

time equivalence) . Such ambiguities not only make com- 
munication with technical personnel troublesome but re- 
sult in difficulties in deriving management decisions 
from multiple data sources. 

2. Conflict in priorities in demands or information pro- 
cessing resources (personnel, equipment, and dollars) 

A related problem contributing to resource shortage 
problems is failure to wisely use available resources 
(such as lengthy reports that are not being used in 
decision processes) . 

3. Lack of clarity in what to expect of the MIS 

It is evident that a computer is a very general pur- 
pose tool and that practically every institution has 
at least one. It is less clear what the machine 
should be used for. 

4. Manpower problems 

The skills market in information systems technology 
has been hectic for several years. Turnover has been 
high, too few people have commanded too high prices 
with too few guidelines as to how to identify the 
needed skills for a given job. 



PARTIAL LIST OF ITEMS CONTRIBUTING TO MIS 
FAILURE (RESULTING FROM GROUP DISCUSSION) 
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5. Organizational and Human Cons.idorat ions 

Several problems relate to organizational and psycholog- 
ical considerations and arc the topic of the remairder 
of the presentation. 



III. Organizational Considerations and MIS 

Figure 1 below depicts a typical organization from a 
traditional viewpoint. As can bo seen, it presents an or- 
ganization as a pyramid with three layers corresponding to 
the groups of top managers, middle managers, and operating 
level managers. Circles appear at each level representing 
organizational functions or offices at that level (e.g., 
a transportation office, accounting office, stenographic 
service offi.ee, etc.) . Lines or arrows interconnecting the 
circles at a given level represent informational connections 
between the offices or functions at a single level of man- 
agement. For example, in a University, a registrar's office 
may collect information pertaining to student fees and com- 
municate it to a bursar's office which then collects the 
money. Arrows or lines also flow between the layers of 
management representing information flow between the man- 
agement hierarchy in the organization. One arrow, for ex- 
ample, might represent a summary statement prepared from 
data resulting from fee assessment and collection. Informa- 
tion thus flows between functions or offices both horizon- 
tally and vertically within a management structure. 

Picture the computer center as an information processing 
resource as one of the circles somewhere in the diagram. 

Many of the arrows must flow through this circle, be pro- 
cessed, and re-emerge enroute between functions. Information 
flow, then, is often not direct but through what is often a 
"bottleneck." One can see one of the reasons for difficulty 
encountered in locating such a "bottleneck" in an organiza- 
tion. 

There are many organizational and psychological implica- 
tions to the preceding considerations. It is about some of 
these that the remainder of this discussion is concerned. 

One organizational implication of the foregoing concept 
is that there is some loss of autonomy by functional units 
in the organization. Data, for example, finds its sources 
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INFORMATION STRUCTURE 



Horizontal arrows represent horizontal information flow between offices, 
"■“ticnl arrows represent vertical information flow between manaRement levels. 
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in two different of fie os th.it have t raditional ly boon indepen- 
dent of one another. These data mu at now conic together for 
some reporting purposes with the. same format. One office, for 
instance, perhaps used to keep its personnel records in alpha- 
betic sequence, and another in social security sequence. No- 
body worried thcit both of those offices collected data for their 
collected name, one collected social security number, and no- 
body cared. but now the machine makes it possible for these 
data to be merged together on one file, and for the first time 
a management report produced. Such a situation could result in 
two offices — which even report on different lines within the 
organization — now being required to collect data in the same 
format. It would also have to be brought together in time. 

So the two offices now collect the data not only in the same 
form, but they coordinate their schedules as well. It is evi- 
dent that in the process of developing the organizational con- 
trols making those tilings happen, there is some autonomy tost 
somewhere. There is a shifting of roles, a shifting of re- 
sponsibilities, or a changing reporting relationship. 

In the last several years, comput.erlizing information sys- 
tems has come to represent status in an organization. The for- 
ward-looking, progressive, promotion-seeking kind of middle man- 
agement executive in this day and age, if he is not crying to 
automate, is probably concerned about being overlooked. There 
is often a great deal of status associated with being in the 
"space age." As a result, not only are companies doing things 
on computers they probably cannot justify doing, they are of- 
ten producing them in six copies when they may not need more 
than one. Somewhere in l ho organization, a manager causes 
these reports to be generated so he can fire copies all over 
the organization. Somebody knows he's there and knows he's 
automated, and his computer listing tells you that he is a 
progressive, forward- looking kind of manager. 

Status, then, is one characteristic of automation. How- 
ever, not only is automation a desirable kind of thing in a 
status sense, but it is also threatening in that the same 
people that want to embrace the technology of automation are 
afraid of it as well. At one time there was a great deal 
being written about worker displacement, particularly at 
lower levels. This combination of status and threat is the 
source of much personal conflict and stress for managers 
coping with "automation." 
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IV. The Design Process 

What takes place in a design process? Many recipes for 
design have been offered by different writers. It is appar- 
ent, however, that most include in some form, the following 
activities. It should be noted that each of these activities 
overlaps considerably with the other. Also, they do not al- 
ways occur in the sequential position suggested, rather they 
often occur concurrently. Nevertheless, it is possible to 
group them for purposes of discussion. 

1. Establishing Objectives (What is expected of the system; 
what are its purposes and the goals to be attained?) 

2. Consider Alternatives (What specific alternative routes 
are being considered; what are the items to be allowed 
to change in the process of seeking a solution to the 
problems? ) 

3. Defining a Solution (This is the residue of the foregoing 
process of evaluation of alternatives.) 

4. Implementation (Follow-up, modification of design, etc., 
are all included here.) 



Establishing Objectives 

"What is it that the MIS is intended to accomplish?" 

It comes as no surprise to persons who have worked in com- 
puter centers that purposes of MIS efforts are not always 
clear. Some seem to be based upon the premise that if 
enough information is available, management decisions are 
somehow better ones — "management by volume" might describe 
such an approach. 

As stated earlier, the present contention is that an 
MIS should support a management decision process. To the 
extent that this is a valid contention, definition of the 
decision considerations will at least suggest the informa- 
tion required. To the extent that the decisions and deci- 
sion-process is badly defined, the quality of the background 
information system will be undefined as well. It is para- 
doxical that our technology of processing information so far 
exceeds our ability to use it, but such is the case. 
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As suggested here, the objectives of an MIS depend upon 
consideration of the organizational decision process. Ideally, 
an MIS design process should begin with considerations of what 
information is needed for what purpose and to make what kinds 
of decisions. Such an approach should allow clear goals and 
objectives for the MIS to be developed. 



Considering Alterna ti.ves _ and Def ining the System 

Once one decides what needs to be done, only then does one 
begin considering how to do it. Frequently, it is assumed much 
too quickly that it's a good idea to use a computer. Consider- 
ing alternatives, then, one should proceed with automation be- 
ing only one of the alternatives considered. One should also 
consider not changing anything. 

How will you know when you meet the objectives? How will 
you know if you have a good numagement information system? 

In order to know, one roust establish some measures on systems 
performance. In most fairly sophisticated systems there will 
always be some residual or failure of error. One should ask, 
for example, in designing a fiscal information system what is 
a reasonable amount 'of error? Can an Accounting Report be off 
a nickel on a million dollars report.? Can it be off 3 cents? 

It is evident that one may not determine progress toward at- 
taining goals if one is unable to measure system performance. 

In developing alternatives one of the things that could 
be considered in designing a system is whether or not it is 
permissible to modify the organization. In the example pre- 
sented earlier, there were two offices that were data collec- 
tion points feeding into a single system. In the case of a 
student information system in a University there are frequently 
many points within the organization at which data are collected 
the library, the bursar, the housing office, the student act- 
ivities office, the registrar, etc. In designing such a sys- 
tem, however, coordinates the bringing together of this in- 
formation must be considered. How is it to be fed into the 
system so that it may be processed for purposes of generating 
reports? The design process may include the consideration of 
organizational adjustments, as contrasted with simply having 
to accept whatever exists and work with it as best one can. 

Not allowing reorganization to be considered establishes de- 
sign constraints on the degree of sophistication the resulting 
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system can have. If the organisation does not coordinate the 
offices, one had better not try to coordinate the information. 

At least if one coordinates the data, one should expect prob- 
lems that aren't prog ramming problems that can't be resolved 
by adding another shift in the computer center. 

Another series of design considerations relative to al- 
ternatives relates to the redefinition of work. Computers as 
part of an MIS frequently change work activities. In making a 
change, for example, from a manual or a bookkeeping-machine- 
oriented fiscal system to o computer-oriented one, one is very 
likely to encounter some frustrated fiscal people as well as 
frustrated computer people. Their jobs will change , and the 
"little old lady with the green eye shade" v/ho for forty or 
fifty years has had every little mark that went in the little 
book under her personal control — every decimal point and 
every comma that's in there she put there herself — now finds 
herself talking to some young man who .looks as though he hardly 
shaves yet that knows more about wheat is happening to her data 
than she does. He talks a gibberish that she can't understand. 

How does one deal w.ith the job problem? Her duties — 
what she does at her desk -- change, and perhaps the opera- 
tion of the whole office that supports the responsibility to 
be modified. Hence, one must consider the work problem. How 
will jobs be altered? How will the people be trained that fit 
into them? How will the employees adjust from a psychological 
point of view, and how will this adjustment figure be dealt 
with? Over what time span does one expect this redefinition 
and adjustment to take place? As a general rule, the more 
rapid one expects it to take place, the more disruption there 
is likely to be and the stress generated. 

It is evident that there are a lot of things about the 
organization and about the work of the people that are a part 
of the system that should be considered. How one designs the 
solution is strongly influenced by alternatives allowed for 
consideration which in turn depend on the roles defined for 
the computer center. Is the computer function within the 
organization, for example, defined as a service function that 
essentially sells time to the rest of the organization? Rather 
is it in some fashion a support activity which represents what 
higher level management wants? 

Some additional "non-technical" design problems that must 
be dealt with in defining an MIS have to do with work. Staffing 
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level s that will be required to make the system perform pro- 
perly, not just in the computer center but in the office served 
as well, should be studied at some point. The transfers that 
will take place, if any, and the retraining must also be designed. 
It is often forgotten that retraining activities don't spontan- 
eously occur because they are needed. They have to be planned 
for and the staff procured to give the instruction, etc. In 
addition, one may require wa ge evaluation studies so that one 
may establish now job categories (for example, a computer center 
coordinator function within a using office, or a data clerk man- 
ager, or something of the kind to do the interfacing with the 
using office and the automation center) . 

One must give some consideration in implementation of a 
system to the phasing and th e tim ing, the p aralleling that 
needs to take place. Much of the time when the new informa- 
tion system comes up because it's prone to having problems, 
one continues with the old system? and carries through with 
the new ones in parallel awhile and at some particular date 
discontinues the old ones. 

It is possible that during the period of parallel runn- 
ing, the time during which workers are trying to do both, one 
may need some temporary additional staffing. People will be 
trying to keep up everything they always used to bo doing 
while learning a new technology and adjusting to it, etc. 

So, one may need some temporary staff increases during the 
parallel period. 

In managing the schedule of implementation, it is impor- 
tant to recognize that many of the typical requirements on the 
machine come in peaks and valleys as do requirements on staff. 

One must plan some load leveling or end up with all reports due 
out on the first day of the month and nothing coming out on the 
third. Real life just doesn't work that way most of the time be- 
cause such a situation requires a big enough computer and a big 
enough staff so they could get everything out on the first day 
of the month and then sit on their hands for three or four days. 
The load- leveling functions one wishes to apply, may imply some 
modifications within the organization, so that instead of gett- 
ing a given set of reports out on the first — although it has 
always been done that way -- one report gets out on the first 
and a second one on the second, etc. In summary, the implemen- 
tation phase is the point at which everything goes wrong for 
a while and then, if the design has been good, begins gradually 
to improve. Needless to say, it is the period of greatest — 
sometimes traumatic — organizational and human stress. 
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V. Summary 

In summary, what lias been suggested is that automation 
brings — whether planned for or not planned for -- some or- 
ganizational and human stresses and strains. An organization 
and the people in will undergo some psychological stresses and 
strains as a management information system is brought up. The 
suggestion emphasized here is that one recognize it for what 
it is and manage the change; plan for it; deal with it; work 
with it as organizational and psychological change. Don't con- 
fuse it with technological difficulty. It is difficult to tell 
sometimes which is which, but at least admit the hypothesis that 
it may not be what it appears to be. 



VI. Questions and Answers 

Question ; You talked cibout the problems within the or- 
ganization; how about problems between the organizations 
when you have two separate controlling factors? 

I think generally that the principles I described here apply 
in either case. What one considers an organization is some- 
what arbitrary. For instance, we have two campuses at SIU, 
and some of the kinds of things I talked about that might 
happen between two offices that have to provide data for a 
single information system apply just as well when there are 
two campuses involved; one just draws a bigger circle. 

Question : What about the problem of utilizing and really 

knowing what you are dealing with in terms; well, let me 
give you an example in a large city where they want a 
computer report. Although it worked and they gaged the 
time and all, it disturbed parents historically in what 
they expected the time, the kind of report, and so forth, 
and so they dumped the system. What kinds of preplanning 
can be done in the PR and that kind of stuff? 

Well, in any specific case I think one would have to look at 
the situation itself to try to assess this. You are not always 
going to anticipate all of them, and the fact that some group 
of people over here dislikes being identified by social security 
number rather than by name which we went through a few years 
ago, you know, there were groups formed ■ — they may still exist, 
I don't know — that disliked all numbers when you dialed on the 
telephone, and when they dialed up the telephone they said I 
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want number 4,715,213 instead of the normal way of asking for 
a number to try to thwart the system. 

But education I think, broadly defined, is the approach 
that is needed. Dealing with it before the fact rather than 
reactiny to it after the fact is what I would plea for inasmucl 
as is possible, and I think recognizing this aspect of automa- 
tion is an important thing that the manufacturers and vendors 
of hardware don't talk about much.. They don't warn you about 
these things. You get the middle of it and things start to 
collapse and sometimes it's not clear why, because you were 
told that all these if you just have a fast enough machine and 
a big enough machine and enough terminals and "zap"; all these 
good things will happen to your organization, and instead, they 
are bad ones — at least in the early stages. Appreciate the 
reason behind this may be that your concept of what a management 
information included was not big enough. Much of the time you 
thought only of what happened at the machine, and what was hap- 
pening was at a lot of places in the organization and not just 
at the machine. Education, 1 think, honesty on the part of the 
people that are marketing. Computing literature is surrounded 
with a great deal of promotional statements and it is difficult 
to discriminate between what is promotional and what is a true 
statement. We need experts who are able to do this, I think, 
and who intend to do so. I don't know if I answered your ques- 
tion or not. 

COMMENT: I think the problem that I found and several 

other people have found the same thing and that is the 
age transparence. Young bucks come out, you knew, as 
you described the fellow who hadn't shaved yet. There 
is a gap, but who are you to tell me this is any better 
than I have lived forty years? So, there is a distrust 
of the new movement as to whether you are going to be 
done in by this. 

You see, you have several levels at which this is taking place. 
If you are the guy who is the boss over both, you see, and you 
hear both stories, hew do you deal with it? Your fiscal manager 
bows his head and says "1 have had enough of those so-and-so's 
over there at the computer center; they re-ran my job 14 times 
last week, and I'm sick and tired of this automation because I 
have always had my report out on the third day of the month and 
ever since we have been on that ding-bang computer over there 
that does things in micro-seconds, it's not been out until the 
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eighth at the earliest.” On the other hand, the computer man 
comes and he says, "Why those silly people over there in ac- 
counting; they can't do anything right; they give us bad data, 
and then they give us schedules we can 1 1 meet, and they give us 
this and they give us that." You are the guy who has to make 
the decision to resolve both. How do you evaluate that situa- 
tion and decide what to do? I wouldn't want to be that guy 
e ither . 

COMMENT: There's another problem that I have never hoard 

discussed but we have experienced, and that is the whole 
area of security and the vulnerability of having nil your 
eggs in one basket. Somebody got into the computer and 
held up in this case all grades and all credits for two 
semesters to apply on credential. 

I have a fellow that worked Cor me that was at the pentagon 
when they had a big fire, and you've seen pictures I'm sure; 

I think the vendors of the vaults or things u so this picture 
to advertise their fire protection equipment. The tapes just 
melt and run down to the floor in that kind of a case. So it 
can happen and it does happen. The only thing I could suggest 
is that good attention to the vital nature of your files, re- 
cords management procedures, and backing up your vital records 
in an appropriate fashion; for example, a simple thing like 
copying the tape and storing it in an alternate spot can be 
done. If you've got a one of a kind computer, of course, and 
it gets bombed or chopped to pieces, that is another problem. 
Anticipating the need for back-up procedures and back-up files 
should be done for your vital files. I'm not enough of an ex- 
pert in this area that I can advise you nruch, but I do knew it 
is an important one, and we have done some minimal things along 
that line. 

COMMENT: This can be related to something we've already 

spoken to, but I'm still, 1 guess, troubled because in our 
institution competition for the resources of the computer 
as far as time presents a real problem because the acade- 
mic need of this and faculty use of it seems always to 
take second place to the business office use of the com- 
puter because the computer center executive reports to 
the man who is in charge of the business operation. 

There are several ways you can change that, of course. One is 
an organizational change. If he'd report to the registrar, it 
would quickly be the other way around I suspect, I don't know. 
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Q uestion : Well, let's say that the organizational change 

is probably not likely; what have been some of the things 
that have been successful? 

Well, I would rather talk about some things that might be suc- 
cessful in theory rather than have been successful here. Some 
places have an overcharge for priority considerations so that, 
for example, you can adopt as a practice a policy for running 
a center on a first come first serve basis except on an over- 
charge, in which case people can buy an advantage. Things like 
that work more appropriately when you've got equal status in 
project claim, as you might have, for example, for some purposes 
in an academic research shop whore you have a lot of faculty re- 
search going on, each of which has equal plan and equal status 
and equal money and so on. At one school, and I thought this 
must have been an interesting thing to watch, they had an auc- 
tion bid practice so that the computer schedule was posted and 
people would bid on it and you could bump somebody else by pay- 
ing a premium. I don’t think that worked very well, but it is 
an approach. 

The answer is here; if you have another objective you want 
to meet and you know what you want the performance to be, you 
can design ways to do it, either in the procedures that you 
prescribe that your computer center people follow, you know, 
overcharge people that want to bump somebody else, or in your 
predetermined schedules so that as an institutional consider- 
ation people get paid before the accounting office gets records, 
before students get grades, or something like that. As a policy 
matter for the institution that the worst possible arrangement 
I think is simply to leave it to the judgment of the operations 
manager in the computer center, which is done sometimes simply 
because nobody else has got guts enough to deal with it. 

COMMENT: There's a discussion of that in a book put out 
by the American Council on Education over at the computers 
on campus that deals with that great problem. One of the 
solutions was, there was more than one of course, some 
schools just get two computers. Another solution is to 
have the computer center director report to as high an 
administrative officer as possible, and this put3 the 
referee in a different arena. 

tt doesn't change the problem, but it changes the rules by 
which it is dealt with. 
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MANAGEMENT INFORMATION SYSTEMS DEVELOPMENT 



Larry Hengehold 

1. Management Systems Department 

- Staff function sometimes applying functional 
authority 

- Coordinating agency 

- Interprets the rings of influence 

- Areas of Management Systems 

Forms Control 
Procedure Management 
Records Management 
Work Measurement 
Electronic Data Processing 

2. Responsibility for M.I.S. development 

- Areas of responsibility 

- Assignments for areas 

3. Organizing for M.I.S. development 

- Management Systems 

Advisor 
Project team 

- Line Department 

Liason 




4. 



Planning M.I.S. development 



- Systems study 

- System structures 

- Data bank structure 

- Subsystem identification 

- System development chart 
5. Control of M.I.S. development 

- Budget vs actual 

- Status review meetings 

- Additional request control 



In the development of management information systems 
there are many aspects to consider. But first, an identifi- 
cation of the topics that require coverage. What is a manage- 
ment systems department? What is its function? Who has the 
responsibility for M.I.S. development? How does one organize 
the staff of people who are management systems in order to 
begin management information systems development? How do we 
plan information development? Finally, how do we control 
management information development and what are the key ele- 
ments for consideration in a development situation? 

Some of you may or may not be directly related to a data 
processing section, or a management systems department. What- 
ever your assignment may be, we will be covering the topic 
from a two-sided approach so that you will be able to relate 
to it. We will discuss what the user department's role is. 
When I refer to the word "user" I mean the customer of the 
data processing services -- the registrar, the vice president, 
finance officer, or whoever it may be. On the other side, 
we will talk about the management systems role either within 
a department of data processing or separate management system 
department within the university or institution. 
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First cl all the management systems department is a staff 
function jn the institution which sometimes applies functional 
authority. Now what does thi.s mean? It is a staff function 
because it provides services to the institution as a whole. 
They apply a particular specialty in terms of inform ition 
systems design, coordination, and etc. Sometimes functional 
authority is applied in terms that will state that something 
should be done a certain way for the betterment of the uni- 
versity (by the authority of the person wo report to) . An 
account number structure should be a certain way or we must 
have specific data at a certain tint*.'. Functional authority 
in terms of dictatorial statements sometimes are required to 
bring the pieces of the information system together at the 
appropriate time. 

Basically though, the management systems department is a 
coordinating agency. The staff works between departments; 
between sections of the university or institution. Integra- 
tion of data many times means designing compromises or arrange 
merits between departments (e.g., a (loan of students or a regi- 
strar, or a dean of admissions and records) . Many times the 
jealousy between people in various positions will appear. 
Another example is the arrangements for an institutional re- 
search function because they require information on students, 
payroll, personnel, and fiscal information for cost studies, 
utilizations, etc. Coordinating, bringing all of these pieces 
together at the appropriate trrre and automating i t at the 
appropriate places is the assignment of a management systems 
function . 

There is one other function of management systems depart- 
ment and that is interpreting the effects of the rings of 
influence to determine the structure of the information system 
Figure 1 shews the rings of influence which affect "Compre- 
hensive Administrative Information Systems." This series of 
concentric circles represents the rings of influence that 
exist within the organization or institution in terms of the 
information systems. The outermost ring is the policy level. 
Here we have the board of trustees, the general administrative 
officers, and a higher board. Some states have a higher board 
* of education or state agency which influences the institution. 
The policy level issues general policy statements, in general 
the direction of the information system. We move down to an 
operating level ring where wo have sections such as the busi- 
ness affairs, academic affairs, and student and area services 
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departments. These people i.utoinr^l the polioioa, make deci- 
sions, and imply uirt.U! 1 ) eha i act ei ist ice to Ihc mtornat ion 
system. Finally, wo have the procedural level ring consisting 
of five basic areas. By performing in these areas, management 
systems interprets the rings of influence fro?-; the policy 
level, to design. fonc and shape the in forma ti »ri sys tom as 
it is to exist insici** the university u t.u institution. 

Now wo will spend n 1 «‘\v mLiiutes I .1 i ! . him about l ho: o L ivc 
areas . 1 want to do this a 1 it t lc j n lonna l ly so tiny L into any- 

body has any questions bring then.! up at tint time when every- 
one is thinking about the Mibjoot «u\m. 

First of all, forms c\i.Uol. Hero we arc talking about 
an inventory; we arc* t 1 1 1 ^ : t about, a design situation; we 

are talk inn about .in n[ , i v i 1 ; v.v a. re talking about construc- 
tion of forms and cost of. form:-, A ay ins t i lotion will have 
several thousands of forte flouting around. How many times 
hove you desiunrd a form, dittoed it. mi moogivphcd it in 
various quantities, or purchased on Irom a mami facturer . 
Duplicate your of foils by the lumber < f people in the insti- 
tution or the lumber of fiscal ojficei:- > ‘he university, 
lliiw many I im ihs d?* you have.* How m.u y f no-s <ie you have stu- 
dents or oilier people tit! out a i u * 1 i ea 1 1 » >n data tor diileront 
reasons ? How many l j men do veil regnal name, address , class, 
etc., on each data colic *i ton Lena? Why not colled it once? 
All of those quest ions contribute to cocts. 

In order to get loirs centwal, you must establish a forms 
management program. First a manual should be published to 
explain forms management procedures, A copy should go to all 
of the fiscal officers and anyone who may have contact with 
forms in the university. He should know how many, what their 
cost is, what they're used for, etc. Is your form duplicating 
another? Is your form collecting the same information as that 
one? This type of effort ran save many thousands of dollars. 

In many institution:; a good forms r> linger can save two to three 
times his salary in cost -suv j ngs . Another of the forms mana- 
gers responsibilities is design. For example, you design a 
form and have business forms company print it. Maybe you are 
a half inch off of standard p.»pet sice. Ikw are you to know 
what in standard paper si /o, or what is l ho standard printing 
character 1st ios , etc.? You air not a forms spec in 1 i :.l , but 
if you have the help and advice of i loins rgjcvin l isl , you 
can save many dollars by obtaining what they call flock loims 
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or eliminat incj special printing setups. This is part of a 
total management systems effort. Of course, if you have a 
central publications unit in the institution, the forms mana- 
ger will work with that unit. They are part of the program. 

A forms program is a cooperative arrangement between three 
functions . 

The next area is procedures management. In procedures 
management we are talking about written procedures for various 
functions inside the institution. There exists several levels 
of procedures management . The most general would bo, lor 
example, a procedures manual Cor business affairs. In this 
manual are examples of all of the forms, requisitions, appoint- 
ment papers, etc., that affect the business function of the 
university--normal day-to-day business functions. Each fiscal 
officer of the university should have a copy so that he may 
discover hew to yet something accomplished. I want a work 
order from physical plant, what do I do? How do I fill it out? 
What information should appear on it? 

AUDIENCE: You arc talking about each fiscal officer, how 

many do you have here? 

SPEAKER: I don't remember how many fiscal officers exist, 

but there are some VJU or 400 manuals. Each fiscal officer 
and other people do have them. In an academic department, 
the department chairman has a copy of this book. Any aca- 
demic department or administrative department would have them. 
Also, various officials above the departmental level would 
have a copy of this manual. It is the head of any budgetary 
unit that might be requesting work. 

The manual covers anything from physical services to 
travel advances, architects, even university housing. Thus, 
we have a synopsis of all the procedures to get something 
accomplished. For example, if you were appointed as depart- 
ment chairman or to nn administrative position in the univci 
sity, how do you find out what goes on? First, you .night 
pick up the phono and ask John Doc or you talk to somebody 
else. However, if you have one of the manuals, you can simply 
go to it and look up the appropriate information, become con- 
versant with l he area and llr n if you have any questions call 
the appropriate department bead to get the questions resolved. 
New that is an example of tuw a gei,. ral procedures manual will 
provide a general direction indication. 




Each department or each function in the university should 
have u set of specific procedures for that particular office. 

It may encompass many manuals* We might be talking about the 
accounts receivable section of a bursar's office, or the stu- 
dent evaluation section of the registrar's office or admis- 
sions office* Lot us use the last example. Perhaps 6, 7, 

or 8 people perform evaluation of student transcripts. What 
are their procoriu rc sV Are they' all the same? i L‘ one 

person has a guest ion about the procedure, whom do they ask -- 
the supervisor? A new trainee, a new person hired in -- how 
do you train them? A procedures manual cannot answer all 
the questions. You still nu: V Lave a supervisor, but the 
manual in a guide. Jt i s a place to i clr leva in format ion 

about each office. It costs in terms ol time* and money to 

build a procedures manual, and it must be built over a period 
of time. But it is woi Lli it in terms ol training new people 
as they come and go, in terms of providing continual reference 
information inside' the univojsily. N<w, what role does manage- 
ment systems play in terms of a procedures manual lor a speci- 
fic office. Well, management systems provides the standardi- 
zation aspects -- standard format, standard indexing techni- 
ques, standard identification of information that should be 
in the manual, and format for writing* At SIU we have an 
arrangement with the central publications office. They have 
a staff of professional writers. The department, can outline 
in rough draft its information and management systems arranges 
it in proper format. Then the staff of professional people 
edit it for finalization and completeness of English, etc. 

Ally questions no/ about procedures manual at this point? 

The next area is records management. Tom mentioned this 
earlier. Here we are talking about invontorimj records, 
papers, documents v'ithih the institution. We arc talking 
about retention periods, storage tcchiniqnes , and indexing 
techniques for retrieving those items. A formal approved 
records management program should exist in the institution. 

A commission (committee) with authority to establish records 
retention should bo created. How long should an application 
stay in a file? How long should the payroll infotmation 
remain in the files of the university? Is there a better 
method of storing the information? By collecting an inventory 
of all documents filed, we knew what kind of information is 
available inside the institution and hcv easily it can be 
ret r ieved . 
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The American Records Management. Association did a study 
of records management proyrams and developed some of the fol- 
lowing statistics: 

1) Of all the records, 44% of the records should remain 
inside the individual office. 

2) They found that 24% of the records could be disposed of, 
useless paper that was not required. 

3) And, 32% of these records could be transferred to a low- 
cost storage facility. A group of people may be set up 
in a low-cost building storage area to receive and store 
your documents for a historical reference. These docu- 
ments will then cost less in terms of storage facilities. 
They may microfilm them or apply other miniaturization 
techniques for minimizing the amount of storage space 
that is required. Thus, the expensive storage space in 
your offices is available for other use. That is why a 
good records management program should exist. 

Another area is work measurement. Here we are talking 
about office standards. This is one area that many univer- 
sities have not worked on. It is a psychological problem 
area because it involves time and motion studies type of work 
to set standards on clerical procedures. Watching over 
people's shoulder, evaluating the best procedure for handling 
the paperwork, determining how many people are required to 
do a given job are all part of this area. Work measurement 
is not very popular but it needs to be done. 

finally , the fifth area is the magic one in today's world, 
electronic data processing. All of you have been touched 
by this area at one time ot another in terms of automation 
in one form or another. Therefore, not too much needs to be 
said about the area. 

Any questibns about what a management systems department 
is and what it should do or can do for the institution? 

AUDIKNCB: Has your procedures for operation of the system 

pointed out any areas that arc not necessary within the System 
in these major areas, things within the areas? 

SPKAKKR: Do you mean there's a subsection in some office on 

campus that doesn’t need to exist? Yes. 
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AUDIENCE: You mentioned thousands of forms, and I wonder if 

you have devoted time to those? 

SPEAKER: Yen, we have. Wo have one full-time person, the 

forms control mnnacjer whose full-time job is workituj w'.th 
and on forms in the university. Ho works with the printing 
department, office services, secretarial pool, and the cen- 
tral publications . They have eliminated many forms . Since 
we arc a two- campus institution, one campus would need a form 
and so would Liu? other one. Normally, they both would develop 
somethiiHj a little bit different yet. somewhat the same. We've 
been able to pool purchasin'] of forms to yet quantity discounts 
I don't, know if we've netna l ly eliminated any subsection or 
section of a department at the university by changing the 
forms; but, wo have by changing the? in formation system and 
dcs i i j n . 

Perhaps you would consider reorganization us eliminating 
a function. For example, individual secretaries moved into 
an office pool using specialized dictation equipment and 
automatic letter-writing equipment. In addition, we found 
a situation where all the secretaries and typists were send- 
ing out form letters. The form letters were not the same 
distance from the edge of t he paper. The tab alignment was 
taking time because they had to arrange each letter, put the 
paper in the typewriter, set new tabs, etc., rather than have 
a constant tab point. Preprinted form3 in terms of form let- 
ters can be a time-consuming function. 

AUDIENCE: Have you found that the number of forms used has 

grown by leaps anti bounds? 

SPEAKER: True. This is an age of information and everybody 

is thirsty for more and morn facts and information. There- 
fore, everybody is crying to come up with new forms to col- 
lect that information and store it. It seems, too, that every- 
one has a desire to measure himself by hew many tiles that he 
can have or hew much information he can have at liifi fingertips. 
Forms and records management tries to balance some of this, 
while not keeping anybody from obtaining information. Trying 
to optimize the situation so that he can get the best infor- 
mation in the quickest possible time. 

AUDIENCE: We've tried to do some of those things you've 

mentioned in the way of controlling forms and assuring our- 
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selves that they have some standardization, some aesthetic 
appeal, good English and all that. We have been fairly 
successful with business things and with things that have 
college duplicating and printing service and so forth. But 
bvery once in a while somebody wants to send something out 
to 13 junior high schools. Ho runs it off on his own depart- 
mental ditto machine and sometimes the form will be an embar- 
rassment to the institution. Now, how do you control that 
sort of thing? 

SPEAKER: Well, you are always going to have a certain amount 

of bootleg forms. Someone is always going to ditto something. 
The only way to stop it is slap their hands when you catch 
them. If you have a central publications office and if they 
are responsible for maintaining quality and controlling the 
kinds of information that leave the institution (for example, 
to high schools and other junior colleges, or colleges), they 
should call to the attention of the administrators that certain 
department "a" is running a bootleg shop. But, you can best 
combat this by publishing an information booklet, a brochure 
which publicizes the program. It should state that you are 
not trying to shackle the departments but trying to help. 

You can assist these people with a smiling face rather than 
trying to take a whip to them. 

AUDIENCE: Is it reasonable to ask at this point, can you get 

people to get information from you rather than from another 
form? 

SPEAKER: Yes, if you can provide timely accurate information. 

AUDIENCE: I mean for example, I think of a situation a typi- 

cal one where each student fills out the same form for each 
department. Every card is exactly the same and the only dif- 
ference is the hour and the course but he has to sit there 
and write name, address, phone number, and other data 15 
hundred times. Do you manage to get his name, address, and 
phone number to the Dean's office, everybody else' a office 
without all that? 

SPEAKER: It can be done. It takes a combination of forms, 

EDP systems design, information systems concept, etc., but 
it can be done. Here at SIU we have, in fact, done that very 
thing. A class card does not go to a dean or department. 

They get their information out of the student information 
system. 
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AUDIENCE: I saw this tried one time, that's the reason I 

asked. And, they fell down so that they went back and they 
actually had a duplicate system operating. 

SPEAKER: Well, you can't say that all the information has 

to be collected on this form and you can't collect it again 
a second time. J.t depends on the situation. If you collect 
the majority of your student information but the athletic pro- 
gram wants to collect address information independently on 
150 students, il may not be? all bad xn terms of 22,000, may- 
be 23,000 or 25,000 students. So it depends on your situation 
and combination of events that you're trying to serve and what 
kind of results you expect. The question you have in terms of 
getting the information is a matter of timing. How fast does 
the dean or department chairman know about where this stu- 
dent is, his address, or his classes that he's enrolled in. 
It's a question of timing — how fast can you turn the data 
around? 

AUDIENCE: Are you talking about a forms control or manage- 

ment procedure? 

SPEAKER: Yes, a management control. It deals with all of 

these because I can see a need for all of these things within 
the division we are working. We're talking about 300 people. 
Is it feasible on that level? 

SPEAKER: Look at it this way, here is a forms control pro- 

gram that we would like to have instituted in the university. 
Define it and write it out, and then steirt by covering this 
division or this section of the university first and bring 
it under control and then move to the next and the next, 
and so on. So it is possible to institute it, implement it, 
on an evolving process. But, when you set up the programs, 
think about the institution as a whole as much as possible. 

The second major topic is the responsibility for manage- 
ment information systems development. Figures 2 and 3 graphi- 
cally represent our discussion. 

The first one represents the areas that need control 
while the second one represents the assignments for control. 
Using Figure 2 first, we must divide it into two sections. 

The first section on the left-hand side of the line is 
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the development of information systems. On the right-hand 
side we have the operating areas of responsibility for infor- 
mation systems. During development people are going to have 
certain responsibilities. Once it is implemented the res- 
ponsibilities will change. The same people who developed 
it cannot operate it. The reason will be obvious as we dis- 
cuss it. 

New subsystem requests or modifications to subsystems 
come in continually as shown by the arrows. They may be for 
full information system, modifications, or segments leading 
up to a total information concept. The first circle repre- 
sents the determination of the requests priority and approval 
somewhere someone agrees that the request is worth spending 
time and money. Once it is approved as a project, then it 
must be assigned a certain priority. This one is first, 
this one is second, etc, 

Next is the area of system definition in terms of the 
new subsystem or system objectives. We have a title. What 
is it? How do you define it? if I say it is a student in- 
formation system, what does that mean to you? Each one of 
you has a different connotation of those words based on your 
experience and education. First, the thing that must be 
done is to define the objectives, limitations, and charac- 
teristics of what those words mean. Then and only then can 
we move on the inner circle and actually design the specific 
procedures and implement that system. Then we can write com- 
puter programs, write customer procedures, design forms, and 
whatever may be called for in the actual detailed design. 

Once the system is implemented we cross the center line 
and come to systems operation. Here we are talking about pro- 
cedural accuracy. The first area is individual procedure res- 
ponsibility. Who insures that data processing performs this 
or that procedure accurately? What about the other depart- 
ments accuracy? Finally, there is an outer ring that encom- 
passes all of the individual procedural steps. This area is 
coordination, scheduling, and control of the operating infor- 
mation systems. Usually when speaking of information systems 
we do not talk about a data bank for a registrar and data bank 
for the dean of students, and another one for financial as-> 
sistance. We think about a data bank that represents the uni- 
versity as a whole and crosses departmental boundaries. There- 
fore, political control or whatever word you want to use must 
exist . 
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Now that the areas arc identified let us proceed to the 
assignments of control and coordir> a tion. First, the entry 
point for new subsystem requescs, modifications, etc. We 
suggest a university data processing committee composed of 
members from various segments of the university for approval 
and priority determination. After the approval and the 
priority determination, we move to the new subsystem defi- 
nitions stage. This is a split responsibility between manage- 
ment systems and the line department. The task is to get 
the definitions written down. It cannot be the responsibi- 
lity of one person or department because in management systems 
you just don't automatically design some magic formula which 
is going to work. Management systems people do not know all 
things. They do not know just how a system should work. The 
line department people have the knowledge about what happens, 
what problems exists, what they are trying to accomplish. 
Systems personnel provide certain expertise in terms of tech- 
niques and methods to solve problems. The two groups work- 
ing together will get the problem defined. Neither depart- 
ment controls the other. 

After the definitions are written the next stage is the 
actual systems design. Again it is a shared responsibility 
situation. If the line department dictates to the systems 
people, it will cause some inefficiencies and create problems 
later on in the system. Or if the systems people do the dic- 
tating they may over-look areas that must be part of that in- 
formation system. Together a complete development task can 
be accomplished. 

Then as we cross the line to the operations side; each 
line department that has a role to play must guarantee its 
own procedural accuracy. In other words that manager, that 
supervisor, or whatever the title may be, who is collecting 
or preparing information must maintain his own procedural 
accuracy. Data Processing's operations section, the people 
who run the computers day to day, must do their part in main- 
taining their own procedural accuracy. There is one other de- 
partment which you may create and it is called data control. 

If you have many many departments that are trying to feed 
into the same system, it might be to your advantage to create 
a function called data control. They are a watch dog or care- 
taker. If the data has to be in on 5 o'clock Friday, they 
make the proper telephone calls, collect the data, and act as 
a transmittal agency to insure it all arrives on time, and 
that the reports get distributed on time. 
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The outer ring repi esents overall operations system 
management control. This assignment will depend on each in- 
dividual institution. Maybe it's an assistant to the chan- 
cellor, the vice president, whatever the title might be-- 
some one who inserts his fingertips and monitors the opera- 
ting system. In many cases in a fiscal division system the 
chief accountant is the person who monitors or coordinates. 
Some institutions may oa.lL him a controller. The important 
part here is that management systems does not play a role in 
the operating of the system. They only participate ir the 
development of the system. Its purpose is to develop, modify, 
change monitor systems and not operate systems. If ten people 
develop systems and then play an operational role to patrol- 
ling those systems to make them work, you are in for expensive 
trouble, because you need ten more people to bring up the 
next system and ten more for the next one, in addition, this 
approach duplicates work. Many times this is done because 
someone in a line department will not pick up the responsi- 
bility. Probably they have been told "you use the automated 
system", but they really don't want any part of that informa- 
tion system. 

The line department has a very important role otherwise 
a very expensive failure will exist. It is the line depart- 
ment's responsibility more than it is the data processing or 
the management systems department's responsibility. They 
are the line personnel operating the system and making the 
decisions. Data Processing is a staff function thus an ad- 
visory staff. Now that sounds different, I know. Some of 
you were annoyed about the question that was asked earlier 
about the young guy who hadn't shaved yet dictating this is 
the way it should be done. Do not let him control the system 
because you cannot abdicate your responsibility in any informa- 
tional area. It is yours. You have to play your role in 
operating the system, defining it, and making it work. 

The third topic for discussion is organizing for manage- 
ment information systems development. In the areas of respon- 
sibility I stated management systems advisors do the defi- 
nition of the subsystems, concepts, terms, whatever it might 
be. This person should l>e a senior systems advisor. When 
the initial request for a problem solution is approved the 
task is assigned to a senior advisor. His job is problems 
definition. What is the problem that we're trying to attack? 
His job is subsystem definition. What pieces make up this 
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problem. What subactivities in the university are part of 
this problem? His job is making office studies by visiting 
that particular office and talking to the people who are doing 
the job. Not just a supervisor, but the clerks who are actu- 
ally processing the work in order to find out what is going 
on, what the characteristics of the job are, and in conjunc- 
tion with those line departments formulating a strategy to 
design and implement the problem solution. Nothing has been 
done with the information system yet except try to define it. 

If this task is completed correctly then good information 
systems can be designed. If this job is incomplete because 
of wrong information, then the system is doomed to failure. 

After a systems study is completed, then a project team 
can be assigned. A person named as project leader with pos- 
sibly two or three people can make up the team. Their func- 
tion is to take the definition and within the bounds of that 
definition, design in conjunction with the line department 
the actual subsystems, write the procedures, write the com- 
puter programs or whatever else might be required to imple- 
ment the system. Afterwards for a series of months or what- 
ever might be required, they will trouble shoot the system 
working out the bugs and the problems. During this entire 
process, the management systems personnel worked with the 
line department. 

Before undertaking a systems effort ask the line depart- 
ment for a liaison person to be assigned full time to the 
effort. This liason is usually a staff assistant to the de- 
partment head. if it is the registrar's office it may be 
the assistant to the registrar who doesn't have a line func- 
tion in the registrar's office. The staff assistant in the 
fiscal division should be relatively higher than the subde- 
pp^tment level (e.g. Bursar) of the organization. The liaison 
participates in the definition, in the design, in the imple- 
mentation, and provides the continuation for operating and 
coordinating the system after management systems leaves the 
project. If a clerk processing data has questions to ask she 
goes to the liaison. The liaison is the expert for the depart- 
ment, not management systems. Thereby, we get the continuity 
for operating system. A few systems people can move from pro- 
ject to project developing the various segments of the infor- 
mation system. 
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AUDIENCE: Is your project team leader a different parson 

than your senior systems advisor? 

SPEAKER: Definitely a different person. Definitely and de- 

liberately. Many institutions have found themselves trying 
to search formoney because some day the analyst wants more 
money or he is leaving with all the information about the 
system in his head. We don't have that problem. Oh, we try 
to keep people happy, but the information is in two person's 
heads the person who did the definition and the person who 
did the design. 

If you have combined ana lys t /prog rammer shop, everyone 
is expected to be able to do both analysis and programming. 

Dut the senior advisor has been around the longest. He knows 
about the politics and the internal characteristics of the uni- 
versity. All the things that car make or break a good system 
can be best observed by the senior people who do the defini- 
tional work. It really works because you sit down to make 
sure you have completed the homework. When you're through 
you can say, "yes I know what this system is all about, I 
understand what the words student information systems means" . 

It is a check-point. In the first session we actually had 
one of the liaison people describe his role because we felt 
that some people would not believe it. 

There is one other point I would like to mention at this 
time too. I do not believe that there is a person in the 
world who can be a master designer. No one can design in 
one step an entire information system. There are too many 
pieces, too much complexity, too many segments. The system 
advisor’s role is definition of scope, constraints, etc. on 
the information system as a whole. The strategy sessions would 
determine what certain subsection of the entire information 
system and designing sub-pieces or subsystems. 

Extending our discussion along this same line we enter 
the fourth topic which is planning management information 
system. When the advisor talks to the department's person- 
nel he does what i3 called a systems study. It is performed 
in three phases. The first phase is to understand the current 
system. Finding out what is going on at the grassroots right 
new. The second phase is determining the requirements for 
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Lhe new systems. Do we have to have this information daily, 
monthly quarterly, etc? Many kinds of requirements need to 
be met. The third phase is defining the new system, its con- 
straints, its scope, its problem — orientation, etc. During 
this process there will be three basic activities taking place. 
The first is documentation. The second is analysis. The 
third is synthesis. 



Documentation 

Analysis 

Synthesis 



X 






The above pictorial show that the first phase, under- 
standing the current system, most of the time is documenting 
the activities that exist. Very little analysis of those act- 
vities and still less synthesis is performed. During phase 
two the picture changes somewhat. While determing the require- 
ments for the system very little documentation is accomplished. 
Hopefully, that information is already captured. The con- 
centration is on analysis of the requirements and very little 
synthesis. But in phase three which is defining the new 
system the picture changes. Synthesis and documentation are 
the key activities with a very little actual analysis. Thus, 
the definition is accomplished by placing the pieces together 
in an organized fashion and writing them on paper. 

Now the systems study is not different from what you 
have done many many times yourself. It’s applied in a dif- 
ferent direction, with different questions and results. 

But you have completed this very same thing yourselves. You 
performed the very same things. You documented your d. ta 
through research and collected the facts, and figures. After 
analysis of the papers requirements you finally arrived at 
your conclusion and wrote the paper. It is same process 
applied in a different aspect toward different goals, dif- 
ferent activities. 

Now what is it that the systems study is lookiny for? 

Well, the process aids the attempt to identify the make-up, 
the structure, or integration of the information system. 

What if XYZ institution had to establish a personnel and a 
fiscal financial information system. What are its sub-parts 











or subsystems. One would be employee benefits. Another 
would be payroll. There are many others but this will giv 
a good example. The payroll is a syb-system of the fisca] 
and personnel systems because of the charge back to the do 
partmenrs for the amount of money paid as salaries. There 
the payroll as a subsystem feeds bot h the personnel and the 
fiscal information system. Thus, some integration of the * 
formation systems appears. These are items that need dofi 
nition, pictorialy the above discussion wou Id look like tlr 



System 

Sub-System 
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Payroll 
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Fiscal 



Within each subsystem there exists many individual oc 
vitios. For example employee benefits is made up of insuj 
vacation, sick leave, credit unions, etc. The payroll su) 
system is made up of time cards, tax deductions, other do' 
ions, checks, etc. Each of these activities contributes t> 
the information system. Therefore, the pictorial might look 
something like this: 
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Sick Leave 



Vacation 



Insurance 



Time 

Cards 



Again the integration of systems can be soon in the in- 
surance activity because it provides data to two sybsystems. 
Upon completion of the pictorial the integration of activi- 
ties, subsystems, and systems can be readily understood. The 
definition is taking shape. Further work will identify what 
types of data is passed from level to level in the structure. 
It will identify time frames, departments involved, and levels 
of the institutional organization. 
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Activities can generally be classed as data collection 
functions. Insurance applications, time cards, and vacation 
slips are forms used to collect facts for the subsytem. Even 
a check is a data collection document because it is a "turn- 
around" document. It feeds still another subsystem such as 
bank reconcilliation. Another example of a "turn-around 
activity is the returnable tear off form used in accounts 
receivable collections. 

Subsystems are usually intermediate data mansaying func- 
tions. Data is assembled, processed, and published in many 
ways. Publishing may entail passing on summarized facts to 
a higher level or printing audit trails for historical or 
reference (c.g, vouchers, alpha lists, etc.). Sometimes 
multiple levels of subsystems may exist. 

Systems cover a broad territory. Generally it represents 
a broad category of facts which can be massaged to provide 
information for decision making. Currently experts cannot 
agree on the exact definition but they generally agree to 
three categories. These are "the management information 
system", operational information systems, and minor systems. 

I contend M.I.S. is based upon simulation and modeling utili- 
zing data from operating systems such as personnel, fiscal, 
and student. Minor systems are those which do not readily 
integrate or are smaller in scope such as a library informa- 
tion £' 'tern. 



Enough about system structures because there is more to 
the definition or system plan, continuing with the concept 
that a master design does not exist the next step is to super 
impose a data bank structure upon the information structure. 
What data files must exist? What is their function? What 
populations are contained in the files? Are they automated 
or manual files? 

Figure 4 represents a technique for rej resenting the 
data bank structure. It represents the data structure for a 
student information system. First, the files are divided 
into throe ma}or categories. These arcs 

Auxiliary Data - Basically an inventory of facts wli ch 

a relationship with the primary data 
banks . 
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Active Data - 



Inactive Data - 



The files are the primary data banks 
containing information directly per- 
taining to the information system. 

These files also relate to the informa- 
tion system but in a historical sense. 



The vertical linos drawn between the major categories represent 
a defined division or transfer point between data banks. The 
first lino in the example identifies when a student progresses 
from tile admission idler to the active student profile. The 
second line identifies when a student passes on to the in- 
active student profile. 

Down the chart are the various kinds of data banks. For 
example, in t lie auxiliary data category exists the admissions 
idler, people asking to come into the university; a timetable, 
the listings of sections, cjuurtor by quarter or semester by 
seniester; a course master, all of the approved courses for 
the university; etc. Auxiliary data is basically an inventory 
of information that affects the master files. Now the master 
files in this case, ..re the active student data banks. The 
course offerings affect the student files. What sections are 
open or closed? What courses are offered at the university? 
What housing is available? 

The active data can represent many types of populations, 
as you can see, because • student traveling from admissions 
to five years non-attendance goes through various stages of 
activity at a university. He lias applied, been admitted, 
but not attending, registers, attends, drops out, and ho re- 
enters. drops out again, and finally stays away for five years. 

So we have various groups, what is called populations, 
within the active student data banks. The same definition 
holds true on the inactive data. As in the example the in- 
active data may have registration information, attendance in- 
formation, or people who have financial contacts with the 
Foundation, or alumni activity. 

The chart will shew those files which can bo automated 
in terms of HDp and those files which rmy be manual or may be 
in a miniaturization state. For example, the circles repre- 
sent electronic data processing files. The rectangles repre- 
sent what could be considered the microfilm files or the 
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paper documents tiles. Thus ■ the auxiliary data contains an 
admission idler, and EDP file, but also down at the bottom 
it contains admission document file. It shows a duplication 
or a back-up file. If something happens to one the other still 
exists. It also involves looking comprehensively at the in- 
formation system not only the electronic data processing, 
but applying forms, records management, and the other systems 
concepts . 

In conjunction with the data bank structure, a defini- 
tion of what subsystem data exists in the files must exist. 
Figure 5 depicts a technique for describing the various typos 
of subsystem data in the file without identifying the speci- 
fic fields (o.g. name, address, dept.). This form outlines 
the planned groups of data items that will be in a specific 
data bank. In the example the vertical double linos identify 
the admission idler and admissions document file, the active 
student data, and the inactive student data. Indicated also 
vertically is the five stages the student passes through. He 
is waiting admissions, admitted but not in sdiool, in school 
a possible reentry, and then finally in a history status. 

Listed down the page is the various subsystem data that will 
be available in any one ot those five states. 

At the waiting admission status exists admission data, 
readmissions data, biographic data -- (number of brothers, 
sisters, demographic information), American College Testing 
Program admissions testing data. This data is available at 
the time ho is awaiting admissions. The admitted but not 
in school status allows other data to bo added. For example, 
the student may find housing or receive a scholarship. All 
this information can bo added to the data bank because it 
was defined ahead of time and planned for the system. This 
is all part of the definitions required to identify what the 
words "students information system" really means. 

AUDIENCE: On this, we have five vertical columns (Fiqure 4 

& f») . Lot's iust ray scholarship data. On this particular 
sheet, what kind of symbols do you use to provide that kind 
of information? Is it a symbol that refers to a disc or a 
card or a tape or what? 

SPEAKER: The symbols on here do not identify whether it’s 

card, tape, or disc. All wo are trying to do is itemize 
in an effective definitive fashion the kinds and types of 
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STUDENT INFORMATION DATA STRUCTURE 



data that will be required. It's a control document in terms 
of identifying and presenting a definition of all the various 
pieces in the system. It does not necessarily say that it 
will be either a tape, disc, or microfilm. 

AUDIENCE (cont.)s I understand that; that isn't really my 
question. This sheet is just to help you organize, or is 
the sheet for a particular student . 

SPEAKER: This is for the information system as a whole. 

AUDIENCE (eont.): I see, you don't record any information here 

for any particular student? 

SPEAKER: Not on this particular sheet. This is not a data 

collection document. It is a definition technique to say 
inside the student information system as a whole we have ad- 
missions data, readmissions, biographical, grade average data, 
testing data, other senior tests or sophomore tests, etc. 

This is the information that makes up a student information 
system. It does not show any of the actual system design. 

So it doesn't shew data flew. This is done when you actually 
get into the design. The actual design prccess will inter- 
pret the definition. For example, a request arrives for a 
transcript of a student who has been in nonattendance for 
more than five years. The information can he located in 
the document file that is indicated here in the inactive stu- 
dent documents and the transcript information will be there. 

AUDIENCE: At what point do you destroy or make the decision 

to destroy what kinds of information and preserve indefinitely 
what kinds of information? 

SPEAKER: This is based upon a records management program. 

This will be brought before a commission or a committee on 
records management which maybe has your legal advisor and 
other persons who will advise as to hew long you must keep 
various kinds of documents. It depends on state laws. It 
depends upon internal regulations, etc. You must have people 
on this committee who understand and knew the university 
and have enough jKwer to make these kinds of decisions. If 
the commission do not exist, then it's up to the individual 
department head. He must make .. decision. 
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The data banks have been defined and the subsystem data 
identified. The whole information system has been struc- 
tured into activities and subsystems. The last stage of plan- 
ning is to place much of this information in a format to 
show a planned development effort for starting and continu- 
ing toward the assessed goal. Certainly something as large 
and complex as an information system must bo built in stages 
encompassing many man-years of effort. 

Figure (> represents a technique for presenting the stages 
cf the student information system. Example, the senior systems 
advisor or planner attempts to build a road map depicting 
the strategy for action on the information system. He depicts 
the stages represented by the bold vertical lines. Also, 
each data bank and subsystem is depicted with its main inte- 
gration points. If one was daring and bold, an elapsed time 
frame could be placed across the top of the chart to depict 
target dates. 

The first phase of Figure 6 shews the information that 
was required to start a student information system. The 
chart identifies the various segments or subsystems that feed 
into the data banks. I-’ >r example, class sectioning flows 
through the timetable auxiliary file and then into the stu- 
dent profile. By reading the time frame from the left-hand 
side to the right-hand side, it shews that the Housetable 
and its subsystems would be designed before financial aids 
inventory subsystems. These subsystems! class sectioning, 
admissions, tuition, and biographic, ACT, accumulative grade 
average, selective service, grade collection and state scholar- 
ship can easily be defined as the most basic subsystems in 
the student information system. 

New that the planning is complete (and approved) , the 
next step is to assign a project team. Commit people to do 
the design work. Hew is the design effort controlled? How 
do we make sure that *tages will get finished with ir. a 
reasonable amount of time? The answers can be found in topic 
five. As in any research activity there exists a budgeted 
versus actual situation. 1 budget "x" number of people for 
" x" number of days, manpower, to bring up this system over 
a period of time. Then I capture actual experiences and measure 
it against budget, against Die projection. It is a very 
simple technique, or it tan bo a very t i me-consumi ng , complex 
technique, as PERT and CPM. 
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There exists many budget to actual measurements for com- 
paring and controlling the development time frame. The 
simplest technique is, of course, I assign you to the task 
for a year and you accept the challenge. You are committed. 

In effect .1 have budgeted one person for a year, whether 
consciously or unconsciously. 

Another simple technique is to draw a Gantt chart. Figure 
7 is a sample of the Gantt Barr chart technique. The weeks 
are placed across the top of the chart and dcwn the chart 
is placed the various analysts who are assigned to that pro- 
ject, Analysts E,F,G, and II. It shows Analyst E will be 
working on the weekly reports for ton weeks and will start 
with week one. In week nine ho starts and overlaps on the 
17tl\ day reports. Analyst F will work on the weekly reports 
only for 6 weeks and will start sooner on the 17th day. Thus, 
it represents projected manpower — budgeted manpower acti- 
vity. Now, of course, this moans for control actual elapsed 
time will be indicated based upon daily time cards. 

The chart should be used in periodic status review meet- 
ings. It represents manpower assigned to the task and what 
the projected timetable is in terms of budgeted activities. 

It will also shew that three weeks or four weeks of manpower 
have been invested. But, how is the system? Is it a good 
system or a poor one? There is no real way to measure this 
except in terms of status meetings. Three levels of status 
review meetings could exist. They do not have to be scheduled 
meetings. The best type is "as required." 

The first one is a project team review. The project 
leader calls his team together to discuss the project. Is 
Analyst E going to bo ready in time so that Analyst F can 
do this in time so that Analyst G can do something else on 
time? Hew are wo doing? Are all the edits going into that 
progrom or all the slops into the system by the scheduled 
time? Is it going to be good quality or bad quality? Re- 
viewing over and over, discussing, communicating, and co- 
ordinating the activities. The second level is the manage- 
ment systems department review, The advisor will join in 
on a meeting to talk about the application. Again -- is it 
on time according to the charts? Are there any definition 
problems? Itow did you interpret this activity? The third 
level is a status review mooting with the customer. Meet with 
the line department to keep them informed. They are part of 
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design. How are they doing in conjunction to your part of 
it? Perhaps they are creating test data to check out the 
system. Perhaps they are coding massive amounts of infor- 
mation. A library conversion can take a year coding all the 
catalogue information sheets for converting to automated 
files. This the library must do at the same time you are 
writing a program, writing procedures, and completing the 
syst era, 

Anytime that a large subsystem is in progress, you will 
alw<'VB have modification requests. Situations may change 
duri g the elapsed time. To control this implement the design 
fir; t, establish a cut-off on it. Now there is no magic 
lint It is a gray area and hard to determine when the system 
is defined and designed. It is time to start writing all the 
procedures for implementation and write the computer programs. 
Out, at that point stop making changes in the system. Do 
not announce a week later that you forgot about so and so 
exception. It is too late. Install a system the way it 
was designed. Use a requisition form, such as Figure 8. Get 
a Written statement, even a memo or a letter, requesting the 
modifications to be made as soon as possible after the imple- 
mentation of the system. It should state what the problem 
is and what has to be accomplished. Possibly it is an ad- 
dendum to the system after it is installed. When a requisition 
completed, the user has officially requested future action. 

The requisitions containing modifications can be balanced 
against the overall information system design. 

This is the way to control change. In addition, every 
requisition should be acted upon immediately in terms of ar. 
ini ml survey. It is not a complete systems study but a 
qu i -k look. Spend three or four hours to gather facts, figures 
and information so that estimates can be made. What kind 
ol poi icy changes would this request cause? What Haia must 
bo collected in addition to what already exists? What pro- 
cedures, programs, user instructions, keypunch procedures that 
have to be written in addition to what already exists? What 
is the estimated manpower commitment? Hew many analyst days? 
Hew much manpower in addition to the original commitment is 
required? Finally, hew much computer time is involved? The 
university as a whole is committed for some quantitative amount 
of computer time for production and for testing a program. 

Does this change add 5 hours of computer time, 10 hours, or 
15 hours? Finally there should be a suggested disposition. 

See Figure ■). 
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Figure 8 

REQUEST FOR SERVICE FROM 
DATA PROCESSING AND COMPUTING CENTER 




• COMPLETE THIS FORM IN OUINTUPL ICATE AND FORWARD (INTACTI TO MANAGEMFNT SYSTEMS • 
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Requesting Department 



Campus Address 



Date 



Requisition Number 



Requested Project Title 



Name of Initiator 



Phone 



ount Number; 



Maximum Dollar Limit 

Amount and source ol funds available to support project 



MS OF PROJECT: 



(Attach Additional Pages if Necessary) 



EF DESCRIPTION OF 
I AT IS TO BE DONE: 



SENtFIT TOTHE UNIVERSITY 
IMPLEMENTING THIS PROJECT: 



>| RED TARGET DATE FOR COMPLETION OF THIS PROJECT (EXPLAIN)- 



List of offices or general areas that would be affected by this project Signature of Fiscal Officer Requesting 



FOR DATA PROCESSING USE ONLY 



RGET DATE: 


SERVICE TYPE 


ONE TIME ESTIMATE 


ANNUAL CONTINUING ESTIMATE 


HOURS/DAYS 


COST 


HOURS/DAYS 


COST 


SCHEDULE & PUBLISH 


DEVELOPMENT MAN HOURS 




$ 




$ 


APPROVE FOR HOLD 


3GO-50/40/G5 




$ 




$ 


DISAPPROVED 


1401 




$ 




$ 




TAB 




$ 




$ 




DATA PREP 




$ 




$ 








$ 




$ 








$ 




$ 








$ 




$ 



Divisional Recommendation 



Propriety's Approval 



Opeiatrons Recommendation 



nmontt’ 



DPCC Director's Approval 



o - 



r t\ 



PENClLWORKCOPYOmr 



r.ia ca ^y vr . -i*- " vl CBS**; . 






Figure 9 

INITIAL SURVEY 
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DATA PROCESSING AND COMPUTING CENTER 



uisition Number Re R Da,e Taraet Date 

Project Title- Surveyor 



DATA COLLECTION AND PROCEDURE PREPARATION 



ESTIMATE OF DATA PROCESSING COMMITMENT 



Development Manpower Estimate 


Development Equipment Estimate 


Annual Production Estimate 


MANTIME 


DAYS 


COST 


SERVICE TYPE 


NO. OF 
C. & T 


HOURS 


COST 


SERVICE TYPE 


CURRENT 

HOURS 


INC./DEC. 

HOURS 


COST 


INSULTING 




$ 


360 50 






$ 


360 50 






S 


ANALYSIS 




$ 


36040 






$ 


360-40 






$ 


PROC. 

EPARATION 




$ 


t401 






$ 


1401 






$ 








TAB 






$ 


TAB 






$ 








DATA PREP. 






$ 


DATA PREP. 






$ 








36065 






$ 


360-65 






$ 














$ 








$ 














$ 








$ 


TOTALS ► 




$ 


TOTALS ► 






$ 


TOTALS ► 






$ 



SUGGESTED DISPOSITION 
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All of these activities put the control of the informa- 
tion system in the hands of the line department where it be- 
longs. Management systems can help the line department with 
techniques and technology skills, but the line department must 
make this system a reality. 
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COST BENEFIT ANALYSIS 
Robert E. Schellenberger 



Introduction 



This morning I want to share with you some brief back- 
ground information into the whole subject area of man? ement 
tools, and new developments in the management tools am and 
then also discuss some references that you may find useful. 

We should be aware of the fact that some of the initial writ- 
ing in the area of managerial analysis, systems analysis, or 
whatever term you want to use, actually dates back to the year 
1832 when Charles Babbage wrote a book entitled The Economy of 
Manufacturers . Babbage is an interesting individual in the 
sense that he is the father of the current day computer. So 
we're not talking about something that is a totally new tool. 

We are talking about a tool which is receiving increased re- 
cognition and promises an increased role because of some of 
the mechanical breakthroughs, such as the computer, which al- 
lows us to use this tool in a particularly effective fashion. 

Tomorrow, when William Curtis presents the material on 
PPBS-, he will present a specific application to education. 

You should note that the Association of School Business Of- 
ficials has begun with a concept of PPBS as taken from the 
federal government and has utilized that concept with modi- 
fication for the educational environment. In the process of 
modification they have altered the title to "Resource Manage- 
ment" rather than "Planning, Programming, Budgeting Systems". 
The federal government has used this system in the civilian 
sector of the government primarily to evaluate new program 
proposals and new activities which the federal government is 
proposing to undertake. 

The structure and the approach are designed to allow the 
unit (either a university, a local school district, or the 
state agency) to identify exactly what the agency is attempt- 
ing to do. This begins with a statement of braod objectives, 
then moves down to the process of translating broad objectives 
to something which is in fact measurable, i.e., something 
against which performance can be measured. As you begin to 
state objectives, you begin to identify the nature of different 







-r 










TVS 






T.’^I 






146 



kinds of programs, and then eventually you can develop mea- 
sures against which you can identify whether ot not the broad 
objectives have been fulfilled. 

Now, of course, one of the crucial problems involved is 
the process of translating broad objectives to something which 
is measurable. This process is difficult at best, and is fraught 
with some dangers. However, I think we are going to find in- 
creasingly that education is going to be forced into this pro- 
cess. As a matter of fact, I brought with me this morning a 
little blurb on a new type of university charter which has been 
suggested by President Homer B. Babbage, Jr., of the University 
of Connecticut. Mr. Babbage essentially proposes that the role 
of the trustees of the university is to practice as a supreme 
court or maybe we should cay an arbiter between the various 
individuals concerned with the university; with the faculty, 
the administration, the students, the public, and so on. If 
this indicates the direction of the university of the future, 
we need a considerably improved method of identifying our ob- 
jectives and a considerably improved method of identifying our 
objectives and a considerably improved ability to measure the 
extent to which those objectives are fulfilled. This is really 
the thrust of PPBS. "Cost-benefit analysis" is an essential 
ingredient in this process, and that is our concern this morning. 



The Managerial Activities 

With this background, I want to review briefly the act- 
ivities of the manager. I think this will be useful from the 
standpoint of identifying where we are going. The manager is 
concerned with four primary activities. The first activity is 
that of identifying the objectives of the organization or unit. 
Now you'll note that I did not use the term "set the objectives." 
The objectives of a private organization may be "set" by the 
management; the objectives of a public organization are essen- 
tially "identified." The role of the administrator or local 
school superintendent is to identify the objectives of that 
school system. l!ow that is a difficult process and a process 
which requires, I think, a good deal of consideration. If we 
look at the experience of the Dade County group, they have 
spent something like eighteen months in the attempt to identify 
the objectives of the Dade County School System. The process 
has been one of attempting to utilize some kind of a committee 
structure which represents a cross section of the public, as 
well as the teachers and the administrators in that school 
system. 
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Having identified the objectives of the organization, 
the next activity is to develop the plans designed to ful- 
fill these objectives. In the management literature, iden- 
tifying objectives and making piano is called "the activity 
of planning." But I think it's worthwhile to separate the two. 
Following the identification of what is going to be done to ful- 
fill those objectives, the next activity is obtaining and com- 
bining resources. I use the term "next" advisedly because if 
you’ll look at Figure 1, you'll see that these activities are 
in a sense cyclical or iterative, so it's not really a pro- 
cess of mix; it’s a process of cycling. 

Having made the plans, the next activity is to obtain and 
combine the human, physical, and financial resources necessary 
to carry out those plans. Thus, having developed the plans, 
having obtained the resources, we then should be operational; 
the next activity of management is the activity of monitoring 
the results. 

We monitor the results to see that the desired ends are 
being accomplished. Now, if the desired ends are being accomp- 
lished, there is no necessity to concern yourself. But if a 
divergence exists between the expected results and the actual 
results, then the manager is faced with the dilemma of iden- 
tifying whether the plans wore erroneously structured or whether 
the organization is ineffectively operating. Thus, we see the 
arrew from the segment concerned with monitoring the results 
moving in two directions. Wo may attempt to change the organ- 
ization to increase its efficiency so that it is consistent 
with our prospective plans, or we may change our plans. In 
the process of developing plans, we make certain forecasts. 
Either those forecasts are in error or conditions have so mat- 
erially changed that we cannot expect those forecasted results 
and we are therefore going to have to modify our forecasts, be- 
cause of the change in conditions. I think it is important to 
recognize the necessity in a planning activity, which is our 
focus this morning, that there is an essential forecasting in- 
gredient and that there are potential errors inherent in the 
forecasting process. They occur either because the organiza- 
tion is not as efficient as wo expect or because conditions 
change. The point is that in the process of making our plans 
we should recognize this potentiality and build flexibility 
into our plans to adjust to the kind of conditions. 
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Figure 1 

FUNCTIONS OF MANAGEMENT 
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Cost-Benefit Concepts 

With that as a background, please turn to the page of 
the mimeographed handout entitled "Cost Concepts;" we are 
going to move into concepts of costs, benefits, and some 
other concepts essential to the understanding of cost-benefit: 
analysis. 

Now we are going to cover those cost concepts rather 
briefly and then work some exorcises designed to illustrate 
the concepts and identify whether we are understanding the 
concepts. I realize that the background of individuals in 
the audience is quite diverse and this may be material with 
which you are entirely familair or it may be material with 
which you are totally unfamiliar. However, we have to set 
a common footing before we can move forward. 

The concept of fixed and variable costs is a concept 
which I think is relatively understandable. It's a dichotomy 
of costs, which is useful when some costs do not vary during 
a particular period of time and other costs do vary with some 
known factor or variable. In fact, it is possible that costs 
would vary with more than one factor or variable, although 
generally we'll be concerned with situations with a single 
variable. If we were talking about costs of operating a 
particular school in a local school district, there are cer- 
tain costs which are fixed. Salaries are costs which are 
fixed at least for the period. Weather may have a variable 
effect on costs. As the temperature drops, fuel costs 3.n- 
crease. The most common example is illustrated by the fact 
that a 1000 pupil school district may cost $900,000 to oper- 
ate. But adding 10 pupils will only increase costs by $5,000 
rather than $9,000. This illustrates that each district: has 
certain fixed start-up costs and certain variable costs vased 
on the number of pupils. 

The next item is probably more conceptual than anything 
else, and that is the concept of "Future Costs". When making 
a decision, past costs are useful only to the extent that they 
predict future costs. The only reason we are concerned with 
past costs is that they are useful in predicting future costs. 
They have no other value whatsoever. It is very easy some- 
times to use what happened in the past ns a guide for the 
future. Obviously it can be a good guide for the future, 
but we've got to look at those elements which are going to 
modify the past costs to reflect what the costs will be in 
the future. 
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The next item, "sunk costs," is a concept which does not 
frequently create some difficulty. Those costs, and this is 
particularly oriented towards equipment, incurred in the past, 
are not relevant to a current decision. Assume we are talking 
about a particular item of equipment, which we purchased at 
$10,000 that has a ten-year life, and no value at the end. 

From an accounting standpoint, we attempt to allocate those 
costs over that ten-year period on some basis. Normally we 
use "straight line depreciation, " which means that we allocate 
those costs at the rate of $1,000 per year over each of the 
ten years. Now the accounting decision to allocate costs is 
merely a way of saying because the equipment is usable over its 
ten-year life, some costs should bo allocated to each of those 
years. Conversely, if we are concerned with replacing the piece 
of equipment at the end of the third year, for example, the fact 
that there are $7,000 unallocated should not affect our consid- 
eration to exceed the cost of the new machine, it then becomes 
worthwhile purchasing the new machine, then the old is obsolete. 
This means we did not allocate enough in each of the three years 
of the economic life of the machine. It is worthwhile noting 
that equipment has both an engineering life and an economic life. 
Depreciation is allocated only over the economic life and not the 
engineering life. I think this will be illustrated in one of the 
problems. 

Next let us discuss the concept of "differential costs." 

If we are considering two or more alternatives, the only cost 
we need to consider in investigating the desirability of the 
two alternatives are those costs which are differential between 
the alternatives. This may reduce the complexity of problems 
by ignoring those costs which are the same regardless of which 
decision we make. 

The next item is "opportunity costs." Opportunity costs 
are readily understood, although quite frequently ignored, in 
decision making. The value of a resource in its best alter- 
natives use is the definition of the opportunity costs. Let's 
look at the local businessman who recognizes a profit, ignor- 
ing any payment to himself, of $10,000 a year on his business. 
Let's assume he could be employed alternatively in an occupa- 
tion that would return him $12,000 for equal time investment. 

He is in fact losing money on his activities because he is 
losing opportunity to earn that $12,000 while he is earning 
the $10,000. So the net to him is a loss of $2,000. The 
concept of opportunity cost is rather a powerful concept. 

It's a concept which is useful, I think, in considering 
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the kinds of investments in which governments are going to 
engage. In fact, it might be conceptually useful to compare 
moon exploration and poverty programs in that particular vein. 
It is this concept that leads to criticism of moon explora- 
tions . 

The next concept is the "life cycle costs." It has re- 
ceived increased emphasis in the public sphere largely because 
of the so-called "line item budget" and the fact that the "line 
item budget" does not recognize what kind of an obligation is 
being made for future years. Those costs associated with the 
project from its inception until its termination are "life 
cycle costs." One of the inevitable problems is that in some 
projects the life cycle is virtually infinite, infinite be- 
cause there is no reason to expect a termination of the pro- 
ject; it is not infinite because of the difficulty of identi- 
fying the termination of the project. If there is difficulty 
of identifying the termination of the project, that's a fore- 
casting problem. The government tends to identify three seg- 
ments in all program proposals: the R & D costs, the invest- 

ment costs, and the operating costs, as the cost elements 
which presumably allcw them to get a reasonable fix on the 
life cycle costs. 

Incidentally, if there are any questions, you might wish 
to raise them. If we get too involved I will simply say, 

"Let's pass until we get into the example which illustrates 
it." 



AUDIENCE: I'd like to go back to "opportunity costs." 

How would that apply to schools or more specifically to school 
superintendents? 

SPEAKER: If, for example, you devote instructional re- 

sources to a particular program, what you are doing by that 
process is eliminating certain other potential programs. 

So there is an opportunity cost attached to devoting these 
resources to this particular program. An opportunity cost 
obviously exists with the respect to any particular program. 
There is obviously a difficulty in identifying what some of 
these alternative opportunities are, but it's a concept which 
I think is useful in recognizing that whatever program you 
undertake, you preclude the possibility of undertaking another 
program. You are concerned essentially with the efficiency of 
the school district's operation. If you are in the fortunate 
position of having the excess facilities, they are really not 
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excess facilities, they are really not excess, because any 
number of programs might be initiated. So, sometimes, if you 
go " firstest the inostest" you may be making a great mistake. 

In that sense the concept of opportunity costs forces you to 
explore the alternative uses of certain facilities which you 
might not otherwise do, simply because someone comes first 
with suggestions for its use. 

AUDIENCE: How would you relate this to priorities? 

SPEAKER: It ought to help you establish some priorities. 

However, measuring opportunity cost has its own inherent diff- 
iculties because when you’re attempting to establish priori- 
ties you’re not necessarily talking about neat dollar trade- 
offs. You may well be talking about trade-offs between Head- 
Start programs and Enrichment programs, and how do you measure 
the extent to which a Head-Start program is beneficial versus 
the extent to which certain Enrichment programs are beneficial 
It's difficult to measure the trade-off between the Head-Start 
program and the Enrichment program, but it is in fact a deci- 
sion which has to be made. If you go ahead and start a Head- 
Start program, you're potentially eliminating an Enrichment 
program. If you go ahead with an Enrichment program, you're 
potentially eliminating a program similar to a Head-Start 
program. It's something that I would love to discuss further, 
but now we ought to try to pursue our immediate objective. 

This might be something we could consider after we go through 
some of these exercises. 

One of the difficulties which we frequently get involved 
in with this cost-benefit approach is the desire to consider 
the simultaneous possibilities of increasing the funding for 
a particular program and increasing the benefits for a part- 
icular program. Generally if we're considering alternative 
programs we can say, "let's look at what an increment of 
$100,000 will do for our objectives;" then we identify a 
series of alternatives programs which have an impact on the 
objective. We can, therefore, pick that program which is 
going to have the greatest impact on the objectives. So 
we've held the resource input constant and attempted to 
maximize the fulfillment of our objectives. Alternatively, 
we could hold our objectives constant and attempt to minimize 
the resources which we are utilizing. Either of these two 
approaches is reasonable. You cannot, however, both minimize 
cost and maximize objectives. The two with our current an- 
alytical tools are essentially mutually exclusive. Wo can't 
do both at the same time. 
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Tho next concept which we want to discuss is the concept 
of "marginal or incremental cost." Now this given concept is 
confined to a situation where the actions can be viewed as a 
series of alternatives which differ in quantity but not i.n kind. 
So we're talking here about attempting to identify the level 
at which a particular program should be undertaken. 

If we're talking about a Head-Start program or an Enrich- 
ment program, we are concerned with the level of funding. 

Should it be $10,000, $25,000, or $100,000. We con look at 
what it costs to move from one level of funding to the next 
level of funding and then look at the benefits derived from 
moving from that level of funding to the next level of fund- 
ing. From this we may identify that level of funding which 
gives us or yields us the maximum return. 

This concept creates a certain degree of difficulty be- 
cause the maximum is not the point where the return is high- 
est in absolute terms. It's a concept which stems from econ- 
omics. If we’re talking about the point where we maximize 
our profits, we don’t move to the point where the revenue 
figure is the highest; we don't move to the point where the 
differential between the cost of producing a given unit and 
the return of the given unit is the highest. We move to the 
point where the revenue from the last unit produced yields 
a return barely in excess of the cost of producing that last 
unit. 



When we go over the problem for the first time, we're 
going to ignore certain considerations. One of these is the 
concept of present value. The concept of present value re- 
cognizes that if we are considering two alternative courses 
of action, one of which requires an immediate cash outlay, 
the other of which requires a cash outlay of equal amounts 
over a period of time, and if the returns from these two 
alternatives are the same, and if the dollars expended on 
these two alternatives are the same, then we should take 
that alternative which distributes the costs over the dura- 
tion of the project, because by spending the money at the 
outset of the project we have lost the opportunity to use 
that money in alternative uses. In fact, if we spend that 
money instead of putting it in savings, we have lost the 
opportunity to derive income from those savings. Some of 
the money is still available to be used for returns from 
the money itself. This is a simple way of identifying what 
we mean by present value concept. We’ll get deeper into it 
further . 
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PROBLEM 1 

Let me ask you to take ten minutes to see where we stand 
with Problem One of the handout material* What kind of a de- 
cision would you make with the last situation faced or expressed 
in Problem One? 



Problem 1 



The Maintenance and Grounds unit owns six 24- 
inch riding mowers. Each of the mowers costs $900 
new. They are each operated 30 hours per week for 
15 weeks of the year. During the remaining weeks 
they are not used. The employees operating them earn 
$3.00 per hour (including allocated fringe benefits). 

They were purchased one year ago and have an estimated 
three-year life and an estimated scrap value of nothing. 
Present market value is $100. The school depreciates 
these machines at $300 per year. The director is re- 
questing that these bo replaced by five 30-inch riding 
mowers at a cost of $1200. These mowers have a life 
of only two years and zero scrap value. He maintains 
that the savings in manpower costs will bo substantial 
because he will then need only five men mewing instead 
of six. Assume maintenance and dewn time costs are 
equal. Ignoring present value and tax considerations, 
should his request be approved? Show the calculations 
necessary to begin the analysis. 

His claim is that there will be a savings in manpower which 
will offset the cost of the power. New, we're assuming that 
there will be no change in the necessity to spend 30 hours 
per week for 15 weeks of the year and 40 hours per week for 
15 weeks of the year per employee. I suspect that in the 
course of any given mewing season these requirements may vary 
but that on the average they will run something of this nature. 
The savings are 30 hours over 15 weeks at $3.00 per hour plus 
40 hours over 15 weeks at $3,00 per hour over a two-year per- 
iod, or a total savings of $6300 in manpower costs because of 
reduction from six to five mowers. The cost of each of the 

mowers is $1200 or a total of $6000. By turning in the fleet 

of existing mowers new, wo receive $600, wjiich will reduce the 

cost from $6000 to $5400. Therefore, we have a net saving of 

$900 by accepting this decision, if all of the assumptions are 
correct. This is summarized as follcws: 
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Calculations to Problem 1 



Savings 



30 x 15 x 2 x 3 = $2700.00 
40 x 15 x 2 x 3 = $3600.00 



$6300.00 



Cost 



5 x 1200 - 600 



$5400.00 



NET SAVING 




Would anyone care to explore or discuss further the calcula- 
tions segment rather than the assumption segment? 

AUDIENCE: Regarding the statement here to ignore the 

present value, does that mean we don’t deduct $600? 

SPEAKER: No, the statement that you ignore the present 

value means that the value of the savings generated next sea- 
son are recorded at full value. In other words, the $5400 is 
an immediate cost, but the savings occur over the next two 
years. Thus the savings are actually overstated. 

Maybe new is the time to move more deeply into the dis- 
cussion of present value because a consideration of present 
value may alter the nature of the decision here. You'll have 
to consult an accountant or lawyer on the impact of taxes. 
We're talking about an immediate investment of $5400 which 
generates a savings one year hence or one mewing season's 
hence of $3150; so if we look at this in terms of expenditures 
and incomes, what we've got is an immediate expenditure of 
$5400, and then we've got income here of $6300 spread over 
two years. Let me see if we can illustrate what is at stake 
here. New, what we want to do is be able to compare expend- 
itures and incomes made at diverse points of time. I would 
like to demonstrate what the present value of a dollar is 
when it is received one year hence or two years hence. So 
let us ask the question, hew much would we have to put in 
savings at this point of time so that it generates a dollar 
a year from new? And let's talk about a 10 percent rate of 
interest. So if I put in 90.9 cents in the bank new and I 
receive 10 percent of that one year from new my value then 
is $1.00. The present value of $1.00 one year hence is 90.9 
cents. 1 should be willing to pay 90.9 cents new to receive 
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$1.00 one year from now at a 10 percent rate of interest. 

If I want to receive $1.00 two years from now, I should be 
willing to pay 82.6 cents. At the end of the first year that 
will yield 90.9 cents (82.6 + .1 x 82.6 = 90.9). We've al- 
ready demonstrated the 10 percent rate of interest on this. 

So what I'm saying is, at a 10 percent interest rate, the 
value of the income two years hence is really only 82.6 cents 
now. You see the transition? I'm willing to pay now 82.6 
cents to receive a dollar two years from now. Now let's look 
back and see if we can modify our income figures here. 



Figure 2 



Savings 

$3150 (.909) 
$3 1 50 (.826) 



Cost 



$2,873.35 

$2,601.90 

$5,475.25 

$5,400.00 



NET SAVING 



It still ttppears to bo worthwhile, but it's only $75 worth- 
while. Is it worth expending? Have wo considered all costs 
here? Obviously the business office has to process the paper 
work to purchase this item. It has to be received, it has to 
be unpacked, we've got to go through the process of contact- 
ing somebody to sell the items. So there are some cost items 
which are probably ignored. So what appeared initially to be 
at least maybe a reasonable investment new is really an un- 
reasonable investment. 

AUDIENCE: Do you have to look at the wage differences 

between six employees and five? Wouldn't that have some bear- 
ing on hero? 

SPEAKER: of course that's what the savings are up here. 

Now another item which wo have no', considered is that we are 
projecting the wages of these individuals at the same level 
in future years. The fact that they go up may have an impact: 
in fact, the fact that wages will go up will probably tend to 
support the purchase decision. 
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AUDIENCE: You can cover the same square footage by just 

buying four new machines and keeping one of the old 24-inch 
machines, and that decision would further support the deci- 
sion of going ahead. 

SPEAKER: We're beginning to add some alternatives here. 

In a sense, there is an opportunity cost involved here. 

AUDIENCE: I figure that a total of 1,050 hours per man 

at $3.00 per hour is $3150 per man. Six men, $18,900 and 5 
men, $15,750 for a savings of $2150 per year. 

SPEAKER: Except for your subtraction error, the fact that 

you came up with $3150 is exactly what we have here. 

AUDIENCE: Now I want to raise another factor; I can see 

where this is present time, but you've got six machines at $900 
which have a life of throe years. You're paying $5400 for three 
years or $1800 per year for equipment. If you go to five mach- 
ines, $1200 a year, that's $6000 which gives you an equivalent 
cost of $3000 per year because they are good for only two years, 
so you have a $1200 deficit in terms of equipment costs. How- 
ever, you save $3150, which offsets the deficit by almost $2000 
rather than $450. 

SPEAKER: This is so because the life cycles are not 

comparable. 



I think we've got two problems here. If we look at this 
in terms of cycles, we've got a two-year cycle that ve are con- 
sidering first. Second, when we move into the next cycle, we 
would consider a six-year cycle, during which time we repur- 
chase five $1200 mowers three times or six $900 mowers two 
times* In this case our present method cost $18,900 in labor 
and $1,800 in equipment per year or $20,700 per year. The pro- 
posed method costs $15,750 in labor and $3,000 in equipment or 
$18,750. Thus the proposed method saves $1,950 per year. This 
analysis has ignored present value and tax consideration. 

Hcwever, the problem is concerned only with the next two 
years. We're assuming that funds are available, and we're 
recognizing th )t when I say a 10 percent discount rate, or a 
10 percent interest rate, it's merely a way of providing in- 
formation against, which we can compare other alternatives. 

If this unit is responsible for an equipment budget, then 
the individual responsible has to decide what items have to 
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be allocated out of that budget. This form of analysis may 
give him some information on the desirability oc particular 
alternatives. He can then compare that with the desiraoility 
of all his other alternatives. In fact, there is a process, 

I guess you can call it an algorithm if we want to use the 
jargon, of comparing items in an equipment budget by looking 
at the return for each of those items. You could use a com- 
plete enumeration process or you could use a number of other 
algorithms such as the steepest assent algorithm. We're not 
going to have time to cover those processes, but the point 
is that if you reduce this information to a common basis where 
you have included all of the relevant costs, you are talking 
essentially about a trade-off concept. For example, if the 
equipment budget for Building and Grounds can be reduced to 
a common basis, you can identify which alternatives should 
be undertaken in a particular year. 

AUDIENCE: I was just wondering hw many alternatives 

should be given; is it five or six, or is there no limit? 

SPEAKER: Theoretically there is no limit. But there is 

a practical limit simply in terms of the fact that it takes 
time to work with some of these alternatives. A decision 
like this is not one on which you can expend a great deal of 
effort because the amounts involved are relatively small. 

So the practical consideration is generally to limit the 
nurrtoer to those for which we can, when we begin, expect a 
reasonable differential in the outcome of the alternatives. 

AUDIENCE: How do you tell the Board of Education about 

this process, especially if you present numerous choices? 

SPEAKER: Two choices is fairly typical. In fact, what 

I have ignored here are some of the political problems. As 
you say, how do you tel) the Board that something like this 
is rational unless you have time to sit up there and lecture 
on it, and then you might not convince them. What we're af- 
ter is the concept of sunk costs. In this instance the fact 
that those six machines are not fully amortized should be 
ignored. That is what is at stake. Let's leave it at that. 

If we have time later on, maybe we can come back to it. But 
I think there are some lessons to be learned in the other 
problems, and I hope we can get to the Page article. 




PROBLEM 2 



Let' 3 move now to Problem Two. It should not take too 
much time because you are comparing similar alternatives here. 
Let's take about eight minutes on this problem. 



Problem 2 

The statistics labs have a request for an increase 
in their maintenance budget of $200 per month. They 
point out that this expenditure will save $40 per 
month in future equipment replacement. Assume the 
following table reflects all costs and benefits. 
Further assume the funds are available. Would you 
approve this request? If not, would you approve an 
alternative level of funding? If so, what amount? 

Increase in Monthly Reduction in Monthly Re- 

Malntenance Expenditure placement Cost of Equipment 



25 


47.50 


50 


90.00 


75 


127.50 


100 


160.00 


125 


187.50 


150 


210.00 


175 


227.50 


200 


240.00 


225 


247.40 


250 


250.00 



AUDIENCE t What was the monthly savings? Is it $40 
as described above, or is it $240 as in the table? 

SPEAKER: No, what ho is saying here is that at the $200 

level he is saving $240 monthly. It is costing him $200 to 
save $240, so that's a gain of $40. So the question is, would 
you approve this expenditure, or would you suggest an alterna- 
tive level of funding? 

AUDIENCE: Are you just trying to find the point of 

diminishing returns? Is this all you are after? 
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SPEAKER: Yes, depending upon hew you define the point 

of diminishing returns. 

AUDIENCE: That question is so obvious; how could you 

make such a request if they had such material available. 

SPEAKER: Well, the point of diminishing returns may 

not be so obvious. The first thing you have to recognize 
is that when we move the maintenance expenditure of zero to 
$25, we generate a reduction in replacement cost of equipment 
(i.e., a benefit) of $47.50. The difference is a return of 
$22.50. When we move from $25 to $50, we generate $42.50 in 
additional savings or a not return for that particular ex- 
penditure of $17.50. So the point wo are making is that ns 
we move to each of these increments of expenditure, the net 
return diminishes until it becomes negative. See Figure J 
below for an improved display of what is at stake. 



Increase in 
Monthly Main 
tenance Ex- 
penditure 


Marginal 

Expendi- 

ture 


Figure 3 

Reduction in 
Monthly Re- 
placement Cost 
of Equipment 


Margina 1 
Expendi- 
ture 


Marginal 
Savings 
Minus Mar- 
ginal Cost 


25 


25 


47.50 


47.50 


22.50 


50 


25 


90.00 


42.50 


17.50 


75 


25 


127.50 


37.50 


12.50 


100 


25 


160.00 


32.50 


7.50 


125 


25 


187.50 


27.50 


2.50 


150 


25 


210.00 


22.50 


-2.50 


175 


25 


227.50 


17.50 


-7.50 


200 


25 


240.00 


12.50 


-12.50 


225 


25 


247.00 


7.50 


-17.50 


250 


25 


250.00 


2.50 


-22.50 


We would 


reject $200 p>er 


month in favor 


of a $125 


inc reasc . 



Now the point of diminishing returns can easily be seen. The 
highest return per dollar expended is at the $25 level. How- 
ever, if we desire to obtain all of the returns possible (this 
assumes funds are available) , then we would move to the point 
of an expenditure of $125 because at that point we generate a 
return of $2.50 for the expenditure of $100 to $125. As we 
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move from §125 to §150 we begin to generate a loss. The con- 
cept is analogous to the profit maximizing concept in business. 
New if you are in the public sphere, you have to be able to 
compare the kinds of returns which you can get for alternati.ve 
inputs or funds, realizing that there are limitations on the 
amount of funds. If you spend §125, this assumes no limita- 
tion on the availability of funds. This is an illustration 
of incremental analysis or marginal analysis. We're looking 
at the return on the margin. The return on the margin from 
§100 to §125 is §2.50. As you move beyond that point, there 
is a negative return. Obviously one would never go beyond 
the §125 expenditure level. 

AUDIENCE: In real life how do you obtain this information? 

SPEAKER: There are tables which detail the impact on 

equipment life of certain kinds of maintenance. New trans- 
lating these into dollars may be more difficult, but it is 
not strictly "seat of the pants." There are such tables avail- 
able, particularly from MAPI which is an institute which con- 
ducts, publishes, and sells equipment life studies. I don't 
know whether it is available on the type of equipment that 
might be in a statistics lab or not. I would expect so. 

This is the kind of equipment which is commonly used in edu- 
cation and in industry; thus, generating the input information 
is not a totally impossible task. 

AUDIENCE: How do you know that you will actually realize 

this much savings? 

SPEAKER: Of course past experience is a probability 

distribution. A single shows an average cost reduction. The 
conditions in any particular lab may not hold. There are a 
lot of factors that come into play. The problem does illu- 
strate that there is in a sense an opportunity cost here. 

If you don't expend the first §25 on the maintenance activity, 
then you are going to incur a shorter life in your equipment; 
therefore, you've got a higher equipment budget rather than 
a higher maintenance budget. Obviously again, many of these 
things are useful when you have a large amount of equipment, 
whereas when you have small amounts they may not be worthwhile. 



PROBLEM 3 

Let's move to Problem Three. This problem will also 
allow us to discuss cost-benefit ratios which are frequently 




162 



used in attempting to compare alternative expenditures. Let's 
take about five minutes with this one. 



Problem 3 



S.I.U. is contemplating designs for a central heating 
plant. Each design will last for 50 years. The only 
real question is a trade-off between the number of 
employees and successive designs which cost more ini- 
tially but use less labor. 

Design Initial Cost P.V. of Savings on Labor Costs 

(in 10. OOP's) (in 10, OOP's) 



A 

B 

C 

D 



60 

120 

200 

250 



100 

190 

300 

340 



AUDIENCE: 



What is the heading on the last column? 



SPEAKER: Prevent Value of Savings on Labor Costs. In 

other words, I've cranked in the present value concept here. 



AUDIENCE: Are these annual savings costs? 

SPEAKER: They're over the entire life. 



The concept is really not difficult because if you'll 
look at your data, moving from the present system to Design A 
costs $60,000 and yields a benefit of $1,000,000. Therefore, 
the marginal return is $400,000. The difference between B 
and A is that we are increasing our expenditure by $600,000 
for a return of $900,000. From B to C we're increasing our 
expenditure by $800,000 for a return of $1,000,000. The move- 
ment from C to D is an increase in expenditures of $500,000 
for a return of $400,000. Moving from C to D is totally un- 
desirable because the return on that is not sufficient to off- 
set the cost. Design C is the optimum point, assuming total 
availability of funds. C is the point which will yield the 
best return because each increment of expenditure yields a 
positive return. The increment from present plant to Design A 
yields a return of $400,000. A to B yields a return of $300,000; 
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B to C yields a return of $300,000; C to D yields a net loss 
of $100,000. Sometimes the benefit-cost ratio is used. It 
is simply the marginal benefit divided by the marginal cost. 
This ratio must be greater than one if there is to be c ny net 
return for the total project. Some individuals have proposed 
that this will allow the decision maker to compare alternatives. 
It, however, ignores the level of expenditures. It alao, of 
course, ignores the marginal concept. But it may allow the 
decision maker to begin a comparison. If you had a whole 
scries of those kinds of alternatives, you could identify the 
benefit-cost ratio of each of these alternatives. See Figure 4 
for the marginal and benefit-cost ratio data. 



Figure 4 



Design 


Initial Cost 
(in 10,000's) 


Marg inal 
Cost 


P.V. of Savings 
on Labor Costs 


A 


60 


60 


100 


B 


120 


60 


190 


C 


200 


80 


300 


D 


250 


50 


340 



Design 


Marginal 

Savinqs 


Marginal Savings minus 
Marqinal Cost 


Benefit Cost 
Ratio 


A 


100 


40 


1.67 


B 


90 


30 


1.587 


C 


110 


30 


1.5 


D 


40 


-10 


1.36 



AUDIENCE t Why do you say C instead of A since A has 
the larger cost-benefit ratio? 

SPEAKER: The cost-benefit ratio is not directly useful 

for similar alternatives. Given sufficient funds marginal 
analysis has shewn that Design C is optimal. We use the 
benefit-cost ratio by comparing the optimum point for each 
of the alternative types of decisions. When I say alternative 
decisions we could, for example, compare the decision to go 
ahead with this plant and the decision to go ahead with some 
other kind of equipment purchase. For example, we may find 
that tlw> new alternative yields the benefit-cost ratio of 1.3. 
The pewer plant of Problem Three yields a benefit-cost ratio 
of 1.5. If you choose expenditures which yield highest benefit- 
cost ratio, you may approximate the greatest benefit out of 
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your LoLnl available funds. You arc first saying, "Considering 
this alone, what decision would I make if I had unlimited funds?" 
Then taking this decision you say, "For the university as a 
whole, I've got to identify what project I'm going to undertake." 
Conceivably you could use the highest benefit-cost ratxo. That 
would be the simplest because you have identified the optimum 
for each particular decision and then compared each of the 
optimums. In this instance, it might be that because you chose 
the optimum for a particular decision and compared it with 
the optimum for another decision, the cut-off point for a desir- 
able level of funding might be 1.55. Tlius, you would eliminate 
the power plant as a total project. Whereas, if you sub- 
mitted only Level A you would then have chosen that as a 
desirable project. It is possible to crank in all the infor- 
mation for analytical purposes, but it becomes difficult because 
of the fact that Design B is mutually exclusive of Designs A, 

C, and D. 



SOME ADDITIONAL CONSIDERATIONS 

The benefit-cost ratio will give you the alternatives to 
consider it they arc not mutually exclusive. Simply take the 
highest benefit-cost ratio until you have utilized your 
existing funds. All I'm trying to demonstrate is that there 
are mechanisms, and this is the simplest mechanism, which 
would allow you to take the decisions generated in any parti- 
cular program and compare them with other programs if you can 
reduce the information to this form. There are obviously some 
significant difficulties inherent in reducing it to this form. 

Ky objective is simply to demonstrate that we can reduce pro- 
gram suggestions, or reduce the competition for funding, to 
something which will give us an initial basis for discussion. 
Then we can begin to crank in our availability problems, politi- 
cal problems, problems with the board, and certain philosophical 
and ethical problems. So, what we are talking about is a metho- 
dology which I think gives us the first 6tep towards eliminating 
some of the emotion in things like this. It simply gives a 
better basis from which to include or insert the judgment which 
we must, of necessity, use in the managerial decision-making 
process. 

Although we will not have time to cover Problem Four, 

I will distribute tlie problem and answers for your future use. 
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Problem 4 



A local industry has found that it cannot obtain 
adequately trained machine operators. It finds 
the applicants enter with two kinds of prepara- 
tion: (1) no training, and (2) general machinists 

training. Thus, it is proposing the local high 
school offer a one-week intensive program on the 
use of the particular machines it uses. This course 
could be taught at night by local shop teachers. 

The local shop teachers have agreed to perform this 
instruction for $12 per hour. The class would meet 
for 15 hours (3 hours per day for 5 days). Cost 
of instruction materials, power to run the machines 
and other direct costs of the class are $200 in each 
week of the program. 

The company has indicated that it will supply the 
machines and install them at no cost. The high 
school is in a new building which is not fully 
utilized. Thus, the space necessary to house the 
machines is available 'until increasing enrollment 
necessitates its use for other instructional pur- 
poses. Janitorial and machine maintenance costs 
are $200 in each week of the program. The machines 
occupy a room 30 ?» 40. The building costs were 
$50 per square foot. The school has an estimated 
30 year life. Normal janitorial, building maintenance 
and utilities costs are $.05 per square foot of floor 
space per week. 

The company offers to pay $600 for each class as long 
as eight or more students enroll. Assume that the 
school board will allow such an arrangement without 
prior approval as long as the monies received over 
the academic year can be expected to exceed the costs 
of the program. Assume theexpected enrollment will 
always be greater than or equal to eight. Should the 
program bo undertaken? Shew all calculations used to 
support this conclusion. 





73 , 7 



Problem 4-1 



COST TO SCHOOL 
VARIABLE COSTS 



Teacher's pay: 15 hrs. x $12/hr. $180.00 
Direct costs/wk. 200.00 
Janitorial costs/wk. 200. 00 



Total Variable Costs $580.00 

FIXED COSTS: . 

Normal janitorial and utility costs $ 60.00 

($. 05/sq.ft, x 1200 sq.ft./wk.) 

Depreciation Expenses 38.46 

{50/sq.ft, x 1200 sq.ft, -r 30/yr.= 

$2000/yr. -f 5 2 wk./yr. 

Total Fixed Costs $ 98.46 

TOTAL COST PER WEEK $678.46 



This program should be undertaken only if no better use can 
be found for the space. The $600/wk. covers the variable 
cost and part of the overhead and should be taken in pre- 
ference to letting the space stand idle. 

The following factors may affect negatively the desira- 
bility of the undertaken program: 

1. effect on efficiency 

2. any fixed expenses which may be incurred 
outside of the immediate week 

3. any future increase in costs generated by 
this program 

any set up or take down costs that have no 
been recognized 
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Problem 4-2 



Find the expected enrollment for the following proba- 
bility distribution of enrollment. 

Expected 

Probability Value 



Enrollment 

<4 



0 



.05 



6 

7 

8 
9 

10 

11 

12 

> 12 



.08 
. 12 
.25 
.20 
. 15 
.10 
.05 
0 





Problem 4-2 



Enrollment 

4 

5 

6 

7 

8 
9 

10 

11 

12 

13 



Probability 

0 

.05 
. 08 
. 12 
. 25 
. 20 
. 15 
. 10 
. 05 
0 



Expected 

Value 

0 

. 25 
. 40 
.84 
2.00 
1.80 
1.50 
1 . 10 
.60 
0 



EXPECTED ENROLLMENT 8.57 



TO FIND EXPECTED ENROLLMENT, USE E E n x p(E n ) 

i=l L 
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DISCUSSION OF PAGE ARTICLE 

I do want to got into the Page article. Let me try 
to work through this step by step with you. I think what 
will probably happen is today I'll attempt to give you a 
feeling for what is included in the Page article and then 
tomorrow get back to an evaluation of the article. 



THE PROGRAM AND ITS OBJECTIVES 

What we have is an analysis of an official training 
program conducted in Massachusetts from 1958-61. There 
were 907 individuals who received some degree of training 
out of the program, 618 of which were men, 289 of which were 
women. The basic focal point of the training program was 
on barbers and beauticians. The primary skill which the pro- 
gram generated (over 50 percent of the trainees) was that of 
a barber or beautician. 18.5 percent of the enrollees were 
trained as draftsmen, technicians, office machine operators, 
and mechanics; 4.4 percent as secretaries, stenographers 
and typists; 4.6 percent as practical nurses. That gives you 
some indication of the orientation of the training program. 

Page attempts to identify the expenditures for the pro- 
gram, the benefits of the program, and the means of ascertain- 
ing the net benefits which occurred as a result of the pro- 
gram if any. He also discusses the objectives of the Man- 
power Development and Training Act (MDTA) , which provides the 
rationale for the program. In other words, the MDTA pro- 
vides the basic objective of the program/ which is to improve 
the utilization of unemployed and underemployed individuals. 



COST FACTORS 

Page begins with a discussion of the cost elements in 
the particular training program, and if you* 11 look at page 
260, he identifies the totu L cost expended on the program 
by identifying certain elements of cost. He identifies the 
education.il costs as simply the costs of putting on the pro- 
gram. Ik' identifies these costs by assuming that the tuition 
expenses equal the educational costs. Educational costs 
include the wages and salaries of the personnel involved in 
the program as well as the amortization of the capital costs 
of the equipment used. Lot's .accept his conclusion that 
tuition costs do, in fact, equal the educational costs. This 
point may deserve some later questions. 
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Next he includes subsistence costs. The subsistence 
costs recognize the fact that individuals who are participating 
in the program receive certain transfer payments. That is to 
say, they receive a certain amount of money to be usee for 
subsistence while participating in the program. The relevant 
subsistence costs are only those costs which are directly 
incurred as a result of this program. In fact, a rather large 
percentage of these individuals are already receiving cither 
welfare payments or unemployment compensation . The rationale 
is that since they would normally be receiving these monies, 
whether they were in the program or not, then the only relevant 
subsistence costs arc those which are borne directly by the 
program. This is entirely rational if the assumption that 
they would continue to receive welfare payments or unemploy- 
ment compensation is rational. 

He then goes on to talk about capital costs, referring 
basically to capital expenditures for the program per se. 

He shows no capital costs. Then he goes on and reports no 
supervision costs. Now, supervision costs recognize the cost 
to the agency. If this is sponsored by the labor department, 
then that aqency is responsible for evaluating and approving 
the program. He says essentially that he does not know what 
the supervision costs are and that lie is going to ignore the 
supervision costs. He thinks they are relatively small. 

I want to comment briefly as an aside. In some manage- 
ment literature you might be exposed to the thought that if 
you can add this program utlilizing essentially unutilized 
time in the supervision agency, then there are no supervisory 
costs for the program. Obviously, I think that is an unrealis- 
tic assumption. There is no such thing as idle time. You 
have to recognize that if you add this program, the cost of 
adding the program ought to be recognized as an opportunity 
cost. You are going to pay less attention to some of your 
other programs. Therefore, one can expect a reduction in the 
effectiveness of the other programs. So the concept of 
utilizing so-called idle capacity is generally only partially 
useful. 

AUDIENCE: You think it would be a mistake, then, to 

recognize work load trade-off. For instance, here you have 
a program reducing unemployment. How do you get the Welfare 
Department to reduce their staff in recognition of this pro- 
gram? 
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SPEAKER: Work load trade-offs and idle capacity are not 

really related. This program may eliminate some welfare 
activity. That may be a benefit if you can count on a staff 
reduction. However, this is a big if. Often this savings is 
illusory. There will be other examples where we will talk 
about reductions in the work force. In the first problem, 
the fact that we eliminated one employee in the grass-cutting 
task may not, in fact, mean that he is eliminated from the 
payroll. So those savings are contingent savings. They are 
contingent upon reduction of the actual payroll, or at least 
a transfer of the individuals who were on the mowing task to 
another kind of activity which is equally productive, and 
this is a rather tenuous assumption. 

In the identi f iention of labor savings it is raze that 
one can expect the total amount of potential savings to be 
realized. In fact, in industry typically nothing is eliminated 
immediately, but the ctetivity is allowed to decline through 
normal attrition. Tims the analyst uses a factor applied to 
the savings which recognizes the attrition rate. This factor 
says we expect only a certain percentage of the savings poten- 
tial to be realized. So the analyst identifies potential 
savings and the factor which reduces the earnings. it may 
be that only 90 percent or 80 percent or 60 percent or 50 per- 
cent of the potential savings are considered actual savings. 

But there is no mechanism that I know of to force other agencies 
to allow a different agency to realize their potential savings. 
If, though, what we are talking about during this whole session 
has any meaning, what is done in this retraining program does 
affect the welfare system and the two cannot be ignored. 
Basically it is a matter of developing cooperation. I don’t 
have any particularly meaningful insights on that kind of a 
process . 

I think one of the problems inherent in this thing is 
how you identify the supervision costs. If you take people 
off one type of supervisory activity and put them on another 
type of supervisory activity, how do you identify the super- 
vision costs? Again, a typical process is simply to look at 
the salary costs which represent the dollars which can be 
attributed to the supervision. However, this process ignores 
the opportunity cost which is the relevant cost. For example, 
if a man is removed from supervising a program costing 
$250,000 and its effectiveness declines by 10 percent, then 
the supervisory costs exceed $25,000 although his salary may 
be only $10,000. 
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Having identified these four cost elements Page merely 
sums them to get total costs. Page has ignored the fact that 
we are taking these individuals potentially out of the labor 
force by putting them in this particular training activity. 

They lose the opportunity to become employed while they are 
engaged in training. At the same time we should recognize 
that in conducting the cost-benefit analysis we should be 
looking at the analysis from a social standpoint. Thus, if 
we assume that there is a large mass of unemployed individuals, 
then by training a small group some members of the group may 
forego the opportunity to become employed during the training 
period, but others in the mass will have an increased chance 
of being employed. Therefore, there are no opportunity costs. 
We are saying to the individual there are clearly opportunity 
costs, to society there may not be any opportunity costs. It 
is difficult for me to agree that there will be no social 
opportunity costs. 



BENEFIT FACTORS 

Having identified the costs of the program, Page goes on 
to identify its benefits. These benefits are identified by 
focusing on the increased income earned by the individuals 
completing training . 

Now I should warn you that Page is not a mathematician, 
that his use of symbols sometimes leaves something to be 
desired. It docsn*t particularly aid the translation. What 
he is saying is, "Let's take these individuals, these 907 
individuals, and identify the differential income attribu table 
to training." I f we say individual A is earning $3,000 a year 
prior to re-training and is earning $4,000 a year after re- 
training, the potential benefit is the $1,000 per year over 
this remaining working life. 

It is important to recognize that he is focusing on 
the benefit to society not the individual. Thus, it is gross 
income not after-tax income that is relevant. Taxes are 
merely a mechanism for society to redis tribu te its producti- 
vity and should thus be included in the benefits. In other 
words, Page begins with the assumption that people so trained 
may move into these employment opportunities without dis- 
placing anyone else. Thus, as these people move into the 
work force there is, in fact, an increase in productivity. 
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In reality it seems reasonable to expect that the truth lies 
somewhere between the extremes. There is probably some dis- 
placement of current workers and some new productivity generated. 

He goes through a big manipulation to identify the total 
of the increase in income for all of the individuals who 
completed training and found appropriate employment. Notice 
the qualification, "who completed training and found appro- 
priate employment." lie says 502 of original 907 trainees 
completed the approved training courses and found employment. 

But only 438 were employed in the field for whic.h they were 
trained at the time the survey was taken. 

AUDIENCE: Four hundred and some didn't get employed 

in the area of training. Is that because they weren't quite 
as good at the end of the training period or because of other 
opportunities? 

SPEAKER: He didn't really say. 

AUDIENCE: Shouldn't it make a difference whether the 

150 who completed training but didn't get jobs failed because 
of lack of openings or because they didn't obtain the necessary 
skills? 

SPEAKER: Yes and no. It should make no difference in 

measuring potential benefits. Since I disagree with him on 
the method of measuring, I'll discuss this shortly. However, 
if some failed to get jobs with the necessary skills, then 
the likelihood that displacement has taken place is high. Con- 
sequently, the benefits are probably overstated. What he said 
was: I assume the basic reason for the increase in income is 

due to the skills which are imparted. Those who were not 
employed in this particular type of activity will be ignored. 

This is in my opinion a mistake. He obviously ought to con- 
sider them. From the standpoint of evaluating the program, 
it is, in essence, results that count. He is implying that 
of those 438 (about half of the group who started the program) 
the other hald did not receive any change in their income. 

They went neither up nor down as a result of the training. He 
does not demonstrate this ; lie ignores this fact. In fact, he 
never even states it as an assumption, which is one of the 
major errors in his presentation. So you cannot ignore the 
fact that you started with a group of 907 and somehow you only 
consider 438. 
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AUDIENCE: I couldn't help but think from your opening 

remark that in your department you have people who are trained 
for something else. 

SPEAKER: That’s true. In fact they may be employed in 

an alternative activity which may even generate a greater 
return than the particular productivity for which they were 
trained. It is an interesting question though to debate with 
the audience whether we can expect that the ignored group 
would have had the same income, a higher income, or a lower 
income. In fact, it is also* an interesting question to debate 
with the audience whether wo can expect the income differential 
to remain the same over the life of the individual, to go up, 
or to go down. We can probably get the entire range of 
opinions on the matter. 

AUDIENCE: Are you saying that figures never lie, but 

liars figure? 

SPEAKER: Something like that. Again what wo are trying 

to do is to got a base for which we can at least identify 
that the training makes the difference. That's the point 
which is at issue hero. 

AUDIENCE: It occurred to me that at least some number 

of those who have had partial training in the series will 
derive absolutely no benefit. 

SPEAKER: I would argue that the nature of what is going 
to happen in the future, in terms of income increase or income 
decline, is going to be strongly dependent not only upon imme- 
diate job skills but also, if I may use the term, on job 
retention skills, These are really social skills and basic 
educational skills. I would argue that a rational training 
program, if it is going to expect continuation of the income 
increase, is going to have to incorporate more than simply 
vocational skills. That's one man's opinion. In order to 
answer the question of whether I would expect the income in 
the future to decline or remain the same or increase, I would 
ask questions that would give me a deeper insight into the 
nature of the program. These are the kinds of questions that 
must be raised to properly appraise this program. 

You will recall that Page defines income in the social 
sense; therefore, lie ignores taxes but he does not ignore 
transfer payments. Transfer payments are welaro payments or 
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unemployment compensation. He takes these out of the before- 
training income and out of the after-training income. So when 
he is talking about benefits he is talking about the benefit 
which recognized social productivity. Transfer payments do 
not recognize social productivity as we have indicated. 

Now he says based on these assumptions, we have a benefit 
in the first year of $443,480. He continues by recognizing 
that maybe we can't attribute all of this to the training 
program. We know that everyone in society has been receiving 
the benefit of the overall increase in productivity plus 
inflationary increases. 

Let us illustrate what is at stake. Since 1 am drawing 
inferences solely from the article, my understanding of the 
facts may be erroneous. For simplicity assume the training 
program is six months and begins on January 1 or July 1 and 
spans the period July 1, 1950, through June 30, 1061. Further 

assume there were six equal groups of trainees. The following 
chart will graphically portray this. (See Figure 5) 

For example. Group 1 had its income measured before training 
from July 1, 1957, to July 1, 1958. It took training from 

July 1, 1958, to January 1, 1959, through January 1, 1960. 

Assume that the before- training income averaged $3,000 and 
after-training income averaged $4,000. However, if the 
average income of all workers increased by 10 percent, then 
all of the $1,000 increase cannot be attributed to the training 



What Page does is to develop a questionnaire which he 
sends to some 104 individuals whom lie has culled out of the 
United States Employment Service records. The group character- 
istics are presumable the same on six particular factors as 
the group which is undergoing training. He mails a question- 
naire to them to identify their income prior to the training 
period and their income after the training period. Then he 
identifies what kinds of changes are taking place in society. 
If, for example, the average was $3,000 before the training 
period and $3,300 after the training period, then he begins 
to recognize there has been an increase in income just as a 
result of normal social factors. If there has been a 10 per- 
cent ; ncrease in ineonie, then only 90 percent of the income 
can be attributed to the training program. He, therefore, 
reduces the income attributable to the training program to 
this particular figure. He is determining what proportion 
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Figure 5 

TIME SPAN FOR TRAINING PROGRAMS 



176 



Group 1 



B. T. 



n. T 



A. T. 



Group 2 



B. T. 



D. T. 




Group 3 



B. T. 



I). T. 




Group 4 



B. T. 



D. T. 



A. T. 



Group 5 



B . T. 



D. T. 



A. T. 



Group 6 



B. T. 



n. t. 



A. T. 



Jan. July Jan. July Jan. July Jan. July Jan. .July Jan. July 

>57 1 57 '58 '58 '59 '59 '60 '60 '61 '61 '62 '62 

B. T. is the time before training when income was measured . 

D. T. is the time during training. 

A . T . is the time after training when income was measured. 
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of the income can be attributable to that figure. Again, 
in my opinion this is wrong. If the average trainee shows 
income of $3,000 per year before training and $4,000 following 
training (ignoring transfer payments), lie has generated a 
potential increase of $1,000. Page says that only 9t percent 
or $900 per trainee can be attributed to the training. However, 
the average trainee could expect $3,300 without training, so 
only $700 per trainee can be attributed to the training. Then 
he says what we have to do is to recognize the stream of in- 
come over time. 11c is saying that the income which is received 
in the first year is the same as the income which will be 
received in each of the subsequent years. If it's a $500 
average increase in the first year, he is expecting it to be 
the same in all subsequent years. Therefore, he has to identify 
the present value of that stream of income. We have already 
talked about the present value concept. Using the 10 percent 
rate, if our stream of income was received for only two years, 
then we sum the present value factors and multiply the sum by 
the income. If the difference is $500, the value of this 
stream of income two years hence is $1,735 times $500. The 
present value of the $1,000 is 1.735 times the $500, which is 
less than $1,000. He uses the present value factor which is 
9.644 for a period of 35 years and, therefore, identifies the 
fact that the total value of the benefits is in the neighbor- 
hood of $3,900,000. He then comes up with the $3,300,000 
as the approximate net benefit of this program, subject to a 
number of questions which we will discuss tomorrow. 

Incidentally, I would like to pass out this material 
which is another item I hope we can discuss tomorrow. It 
represents a program proposal for a doctoral program in Thermal 
Nuclear Physics, or something like that, which I would like 
us to discuss from the standpoint of how you would judge it in 
light of the material which I have been presenting to you. I 
think we in education need to think along these lines when we 
submit program proposals. 

SUMMARY OF PAGE ARTICLE 



Page Article major weaknesses: 

1. No opportunity costs. Estimate is 582 trainees for 
six months at $1425 is $829,350, plus $325 for 3 
months at $712 is $221,900, for a total potential 




opportunity cost of $1,051,250. Let us assume 
20 percent of this potential loss occurred. T: 
the estimated opportunity cost is $210,250. 

Supervision costs. Let us assume these are sc 
nominal as to be ignored. 

Ignoring the 144 who completed training, but wh 
did not work in the field for which trained. S 
the increase for these employed averaged $970, ■ 

us assume that subsequent analysis discloses t> 
their after-training income wont up $592 (or 20 
Since 10.4 f 20.8 = .5, $296 is attributable to a 
training or a total potential benefit of $296(144) 

= $41,544 per year. 

Overstating the benefits by counting 91.3 percent 
of the potential. Since the increase for the contro 
group was 10.4 percent and the increase for the 
experimental group was 34.2 percent, 10.4 t 34.2 s 
30.4% of the increase is due to normal conditions. 
Thus only 96.6 percent of the $443,488 is attribu- 
table to the training. 

Ignoring the 325 who did not complete the training. 
Let us assume that further analysis discloses that 
their after-training income went up by 10.4 percent. 
Since this is the same as the control group, we 
may ignore this group. Please note that they can 
be ignored only after proper analysis or by expli- 
citly stating the assumption which allows them to 
be ignored. 

He assumes no displacement. The fact that 144 
graduates didn't get placed would imply some dis- 
placement. Let us assume after analysis, a 30 
percent displacement factor. Thus only 70 percent 
of the potential benefits are realized. Since 
potential benefits are $308,668 plus $41,544 or 
$349,202, then actual benefits are $349,202 (.70) 
or $244,441. 

He assumes that the income differential will 
be the same over the remaining work life. This 
involves questions of inflation and real income 
changes as well as skill maintenance questions. 
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IL is possible that mechanical innovations will 
eliminate the need for barbers and beauticians 
and their skills may be obsolete. My guess would 
be that the men will maintain the relative dif- 
ferential but that women will not. Since about 
30 percent of the initial group were women, it is 
logical to assume a similar percent of the graduates 
arc women. Thus the 15 year benefits must be 
reduced. However, it is to be expected that the 
women will work for the first few years' when the 
benefits arc the highest. I«ct us use a present 
value factor of 9.0 rather than 9.644 to correct 
for this. Thus gross benefits are $244,441(9) - 
$2,199,969. Net benefits arc then $2,200,000 
less ($633,359 ♦ $210,250) = $1,351,400. Although 
this is only 40 percent of the figure Page comes 
up with, it still shows a very high return. The 
benefit-cost ratio is about 3.9. 

This exorcist' is ini. ended to demonstrate the use of cost- 
benefit analysis on educational ly oriented programs. As with 
all analysis there arc crucial assumptions which must be 
recognized and resolved to the satisfaction of the decision 
maker . 

From a decision-making standpoint the displacement factor 
is crucial. The displacement factor is bound to increase as 
the number of graduates increases. Thus, the apparent success 
of the program does not necessarily signal the desirability 
of continuing the program. 



DISCUSSION OF THE HAMELMAN ARTICLE 



An unpublished paper entitled "Planning and Analysis 
for Higher Education: Promises and Pitfalls" by Paul W, 

Hamel man is used to shew an improved method of obtaining 
cost data for specific programs at large universities. If 
we aie to look at the desirability of undertaking new programs 
or continuing old prog rams , wo need accurate cost data. Pro- 
fessor Hnmclmnn shews a method for identifying flic "joint" 
direct costs of educating a student in a specific program. 

His data (see Appendix II, Table 2) show that the er*t per 
credit hour varies from $13.16 for business for $40.97 per 
for engineering. Since students take courses from a wide 
variety of courses, the cost of educating an engineer would 




bo grossly overstated if we multiplied his hours by $40.97. 

By the same token the costs of educating a business student 
would be understated if we multiplied his hours by $13.16. 
Hnmclman has, in fact, identified the cost per hor by major 
in the right-hand column. This cost varies from $16.29 to 
$29.27. Table 2 is self-explanatory. For example, the 
agriculture student averages 7.21 credit hours of agriculture 
per semester, .7 hours of biology, 1.74 of chemistry, and so 
on. Since $150,000 in resources arc allocated to agriculture 
and it generates 5139 credit hours, its cost per hour is $29.29. 
Thus the cost of agriculture instruction provided the average 
agriculture student is 7. 21 ($29. 29) ~ $211.18. Added to this 
is the cost of bioloyy instruction provided the average agri- 
culture student which is .7 ($ 38. 44) - $26.91 plus cost of 

instruction provided by other departments to the average agri- 
culture student. 

This data is subject to four major deficiencies: 

1. Only direct costs arc reflected: thus costs of 
space, libraries, etc., arc ignored. 

2. The costs per hour for each unit arc an overall 
average, and the so-called joint costs reflect 
this average. For example, English performs 

a significant service role, whereas engineering 
performs virtually no service role. It is to be 
expected that the English Departments' cost for 
service courses are lower than their cost for 
English majors. Thus the cost of the English 
major is apt to be understated and all other 
majors overstated. This could he partially over- 
come by determining costs per credit hour by 
level (i.e., lower division. Upper division, acd 
graduates) . 

3. This includes all salary costs regardless of 
assignment. Thus a unit heavily engaged in 
unfunded research generates a high cost per credit 
hour. This could be corrected by identifying the 
assignment . 

4. The cost per semester reflects the cost of a 
student w1k> enters a program as a f res liman and 
eventually graduates. Tliose who drop out or switch 
majors are ignored. 
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In Lai; lo 3 Hamel man attempts to wrostlo with items 2 
and 3 >ibovc . Apparently ass ignmcnt data was not available, 
so ho made some assumption about assignments. The ad- 
dendum to Hamolman's article demonstrates how he might deter- 
mine the values for Case II (the business student).. ( ne 
point that is not clear is the effect of item (c) under the 
Statement of Assumptions, on the table. I have included the 
cost of student advising, committee work, etc. 

The reason that the costs in Case I are lower is because 
the number of faculty and salary is the same as in Caco II, 
but 1/2 of the full professors’ time and 1/3 of the associate 
professors' time are assumed to bo chargeable to research. 

There is nothing in this prosontot ioi; that is supposed 
to be particularly difficult. It is simply a demonstration 
of one rather simplistic procedure which at least moves us 
into a position to identify not only the cost of educating 
a student across the board but also the cost of educating the 
student in the lower division, t he upper division, and the 
graduate division tor any particular major. If you look at 
those figures, it would appear as though some of them are way 
out of line and they may raise some questions. The factors 
which caused that are something that I am nor familiar with 
since I am not familiar witli West Virginia University. 



EVALUATING A PROGRAM PROPOSAL 



We discussed the concept of cost benefit analysis and the 
concept of PPDS , and I want new to move us in the direction of 
the evaluation of educational programs 1 have distributed. 

Now obviously 1 think as a starting point tlicre is some rele- 
vance, and I suggested that we look at the proposal for the 
establishment of the doctoral program in molecular science 
at SIU as an example of a doctoral program that has been 
approved through University channels; it is currently func- 
tioning. The document was about one inch thick, hut most of 
it was course descriptions and faculty resumes. Other than 
that this is what was submitted as the basic justification for 
the program. 

Now let's just kind of open up this discussion. What is 
your general overall impression? What information would you 
seek if you were sitting in judgment on this, ignoring the 
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question of whether the staff is qualified to handle a doctoral 
program or the question of whether there is adequate course 
work? If -he staff is there the course work is obviously 
going to be there, so there is no educational criterion that 
must be considered in here. The real question is, is the 
program one to which you feel wo should devote the requested 
level of additional funds. Now we also might want to ques- 
tion the projection technique on enrollment and the projection 
technique on additional funds. Anyone! want to start the dis- 
cussion? 

AUDIENCE : One tiling, academic departments asking for new 

programs don’t raise the question of the library. They just 
seem to feel the library fund is something that is just going 
to materialize out of the blue. 

SPEAKER: I would agree. There is a cost element. 

AUDIENCE: Is there an assumption here that there will bo 

no increased individuals salaries over this seven or eight 
year period? 

SPEAKER: I found that somewhat hard to figure out when 

I looked at the '08-' 69, '74-' 75 budget because he talked 

about a staff increase from 10 to 00 or 50 percent and a 
budget increase of from $.100,000 to $ 450,000 or 50 percent. 

Are we getting lower qualified people so that we can raise 
the salary of the other people, or does the '74- '75 budget 
ignore salary increases? I don't know; I wasn't there. 

AUDIENCE: What's the excuse of tooling up for at least 

$75,000 in each year? 

SPEAKER: They ought to bo well tooled up anyway. They 

are talking about a rather broad spectrum area, an area which 
requires obviously' an extensive major equipment cost. I'm 
still not sure I recognize the difference between major 
equipment and tool-up cost. 1 suspect there may bo a fine 
breakdown between the two which I would use as major equip- 
ment costs. There is no evidence in here of the nature of 
these expenditures so that the jxirson evaluating the propo- 
sal eat: evaluate the reasonableness of this forecast. So 
we have no anticipation of increased salary costs; wo have 
no support for major equ.ii>mout for tool-up cost in terms of 
what they arc going to buy. 
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Looking at t he government * s i xpor ience with the high 
speed tr.inspoil SST and C5A and other fancy pieces of equip- 
ment, the projections on these costs are very important. The 
government rarely forecasts their costs very accurately in 
this particular sphere. Frequently, it is on the order of 
about 200 percent higher than the initial forecasted cost, 
and the federal government is considerably more sophisticated 
in this kind of forecasting procedure. Any further comments? 

AUDIENCE: One rather obvious question: Why raise the 

non-academic personnel allocation in this period of time 140 
percent and the academic personnel only 50 percent? 

SPEAKER: I suspect they might have a valid answer for 

that , but since no justification is provided, the question can- 
not be answered. 

AUDIENCE: Where is the cost of office and laboratory 

space? 

SPEAKER: It does not appear to be included. Since over- 

head charges on government contracts are 55 percent of person- 
nel costs, overhead would he estimated at 55 percent of $325,000 
in '68- '69 and 55 percent of $510,000 in ’74-'75. 

AUDIENCE: Hew many other similar programs are there? 

SPEAKER: I don't know. Again, there is no information. 

I think the lack of demand information is the major drawback. 
They were fortunate in that respect. Now the requirements 
are such that at least there lias to be a forecast of demand 
for the State of Illinois and an indication of other Illinois 
programs that are comparable as well as a forecast of the 
numbers of students in your program and their program. That 
is the beginning step. I would say it is only the beginning 
because you really need information on the entire country. 

It is foolish to assume that molecular science programs in 
the State of Illinois are independent of other states. 

AUDIENCE: When you said this went through all the channels, 

yon mean this was approved by the staff of the Higher Board of 
Education as well? And with just this much information? 

SPEAKER: Well, there were hearings on it. But this is 

what wont forward to the Board and presumable with no modifi- 
cation. New of course we don't knew what went on in the hearing. 
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I think if I had approved the proposal I would want to have 
the records of the hearings in the files. This report is all 
the Graduate School at Carbondalc has in the files on the 
approval for this program. 

AUDIENCE: What was the job market for the two 1968 

graduates? 

SPEAKER: I don't know. That is obviously a relevant 

item that could be included here. 

AUDIENCE: Isn't there another relevant item, and that 

is are there other programs that would be more beneficial to 
the students which this university serves. 

SPEAKER: The question here is essentially a trade-off 

question. He is saying that this molecular science program is 
a program which is within the objectives of the university. 

Is it the best program which can be offered to the body to 
which we are providing this service? What kind of public 
considerations went into the investigation? I think this 
kind of question could be raised for almost any proposal 
that comes forward. 

AUDIENCE: I think another thing, too, is that in the 

University we talk about the systems approach being a series 
of alternatives. It might be better if we spend our money 
on a course Doctor's degree in computer science. 

SPEAKER: Right. 

AUDIENCE: It if? hard to believe that this program was 

actually approved. First, there is. an assumption that there 
will be no dropouts during the program. The third-year students 
are carried over to the next year in their entirety. The cost 
per graduate in '74-' 75 is about $50,000 a student, and the 
cost of all 90 students in the program is about $8,500 apiece. 

SPEAKER: This is the cost when the program is fully 

operating, and I suspect it is not abnormal. It does, hewever, 
produce an equal number of master's students as a side bene- 
fit. The actual cost per graduate prior to '74- '75 is some- 
what higher. But the public does not knew what it. costs to 
educate many of those doctoral students. There are some start- 
up costs. Start-up costs in any program arc inevitable. You 
havt) to look at the per student cost and then amortize the 





start-up cost over some life cycle on the program. 

AUDIENCE: We are screaming because the state law man- 

dates that we have to have one teacher for every ten nursing 
candidates, and they are projecting some kind of involvement 
of two faculty members for every three students. 

SPEAKER: It is difficult again here to identify the 

breakdown of time distribution, which is, I think, one of 
the errors in the proposal. We talk about 4U to 60 faculty 
members, and obviously they are not talking about 40 or 60 
faculty members for this program. But they ought to identify 
what the specific faculty input would be for this program. 

There is obviously lots of academic pressure that moves 
units in the direction of advanced studies. People must 
really begin to ask themselves, in a true academic sense, 
what they should be doing. Again, I assure you that dollars 
is not and should not be the measure of the educational pro- 
gram. This is really what PPBS says. It says if you have a 
molecular science program, you ought to be able at least to 
compare that program with a series of programs knowing what 
their costs are. Then if we wish to we can begin with the 
assumption that their benefits arc identical, or if you want 
to modify that and say this particular program may generate X 
amount of income benefits. But maybe a program in philosophy 
is going to generate a considerably greater social benefit. 

We then at least begin to narrow down our areas of disagreement 
to something which 1 think is a real gutsy question. Again 1 
think this is really the thrust of the kind of tools which we 
are trying to provide you new. 

AUDIENCE: Were there no comparable situations with 

historical data that they looked at to try this? 



SPEAKER: As far as I know, none. 1 wouldn't fault them 

because it is common. We have to say that if you are going to 
submit a program for approval, you have to go through the pro- 
cess of identifying where Die students' forecasts are coming 
from, recognizing all the costs that, are included in the pro- 
gram so you can identify the validity of your cost forecasts 
and include all of Die costs. 

AUDIENCE: There is nothing in here that suggests what this 

does in the master's program or wh.it assumption there is that 
the master’s program is adequate. There is a statement to the 
effoc'. they Dunk that it will increase it. 
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SPEAKER: Yes, again you nave to ascertain more precisely 

what the impact is. It may well result in a decline in the 
effectiveness of the master's program as a result of this pro- 
gram. It may alternatively be an increase in the effective- 
ness and desirability of that program, too. In fact, 1 think 
most educators would argue that the doctoral program enhances 
the master's degree program. I'm not sure that's a totally 
tenable position, but it is a very commonly argues position, 
particularly it you are seeking a doctoral program. 

AUDIENCE: There is a who Lo area ot research that has to 

go into this that hasn’t been touched, and that is Market 
Analysis. You don't start a program until you know what is 
the need for the product. Others are offering the same pro- 
gram and what are the employment potentials? Who makes the 
subjective analysis and determines an answer. 

SPEAKER: This is of course an advantage that private 

industry has. Raroly does a single individual have the 
decision-making power in the public sphere. Generally it 
is more than one individual who has to make at least a recom- 
mendation to the individual who makes the ultimate decision. 
There is a greater degree of restrictiveness, I think, in 
the kinds of decisions that can be made in a public sphere. 

Some of this may be perceived res trict. iveness rather than 
actual restrictivcncss , but it is there nevertheless , and I 
think it should be tlicro. There are procedures and techni- 
ques which have been and which are being developed, parti- 
cularly by the Scliool of Administration at Case-Western 
Reserve in Cleveland, which are aimed at both logical and 
valid methods of seeking group decisions. That group has 
done a good deal of research on this whole area of group 
decision making which has a rather interesting level of 
surface validity. 

In fact, I think Sam was involved in some of this using 
the DELFI technique in projecting the nature of education 
in the year 2000. The mechanics of the DELFI technique involve 
a process of utilizing individual inputs to develop a group 
decision. I think you would lie surprised at the degree of 
agreement you can reach on many of these factors once they are 
reduced to l lie level that 1 am suggesting. 

AUDIENCE: Was there an alternative to l lie Molecular 

Science program, or did you have a gungho professor that 
hears something that needs to be done and somebody says he 
has the inside track. I won't even submit mine. 
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SPEAKER: There were other programs, but they were not 

considered ns competing programs. They were considered ns 
programs for which one simply says the program stands by 
itself. There was no trade-off consideration ; the program 
was essentially presumed to stand by itself without regard 
to whatever else was considered. This is kind of an interest- 
ing problem because what lias happened in some instances lias 
been approval of programs but no funding for those programs . 
That is whore somebody begins to say, look, I don't mind saying 
the program is fine, but I'm not going to put any dollars in 
back of the program. I don’t know where this program stands 
dollarwise at this point in time. 1 do know that the School 
of Business had a funding cutback in one oi its programs and 
wc were told that all other new programs were cut back an 
equal percentage. Obviously these programs don’t stand inde- 
pendently. They are very dependent. L think it is also a 
mistake because the cost of a program i f you have only a few 
students is going to bo fantastical ly higher than if you have 
a larger number of students. So if you equally cut back each 
program, it scorns to be increasing the cost per student across 
the board. 

AUDIENCE: What about alternatives within state institu- 

tions, i.c., the thought of not offering it here because it 
is already offered in the state. 

SPEAKER: That is the current requirement, hut this pro- 

posal got through before tlio Higher Board said they were going 
to consider alternatives between institutions. 

It should be recognized that there are many benefits that 
are difficult to quantify. See, for example, the second 
paragraph of P. 4 and the first paragraph on p. 5. 




RETRAINING UNDER THE MANPOWER 
DEVELOPMENT ACT: A COST-BENEFIT ANALYSIS 
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Planning nnd Annlysln for !lip,tior Education- Promises and Pitfalls* 



Introduction : 

Much of the literature on eorprehenn ive 1 inn^e planning for 
hip.hcr education defter ibes the Huropran e>.per i euce and plnnnir.R which 



spaces are limited: planning and control are irmatlv cent rallied; 
admission is restricted to students with bl'di academic potential: and 
it is possible to closely coordinate educational plans with broader 
economic and social development objectives as the economic plan stipu- 
lates the kind and quantities of professional, technical and skilled 
manpower requirements needed to achieve national pvowth targets. 
Educational planning is conducted in tin; 1 ramework of national pools, 
priorities and preferred manpower mixes. 

Tn contrast, American colleges and uni verni t ics are relatively 
unemcuml>cred by centralized planning and control .ijyucies . Ilij’hcr 
educational opportunities are available to a significantly larger 
proportion of the collcpe-.uy population an "open access" policy 
prevails in many public institutions; once admitted to college students 
have a compar.it ivoly wide ranp.e of choice in select hip, courses, 

* [ am indebted to Kobert P. Mmin and Daniel Rathbun for helpful crunmnH 
ami encouragement on this paper, hut remain solely responsible for 
any errors. 



Paul W. Hamel nan 
Virpinla Polytechnic Institute 



has been done bv Individual countries. In such systems, university 
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switching major fields of concentration , or changing professions 
once graduated. The United States actually consists of fifty public 
systems of higher education only some of which are headed by an 
overall Governing agency. Among states with such controlling hoards, 
only a few have functions and duties which extend to budget prepara- 
tion, comprehensive planning, and allocation of specific educational 
functions to the institutions under its control. In addition, there 
are several hundred private coJlep.es which remain a part of the nation r s 
total investment in higher education, but which remain largely indepen- 
dent of the public system. 

Despite these differences, several recent monographs and papers 
have suggested the potential contribution of PPB systems analysis to 
higher education planning. ^ Very often, the philosophical differences 
which exist between American colleges and universities and those of 
other countries are not explicitly treated. These differences arc 
real, affecting the operational and organizational character of American 
institutions of higher learning. To ignore then is to invite the 
rebuttal by reluctant academic administrators that models of systematic 
planning cannot be superimposed on American colleges and univer sit ites . 
It may be argued that efforts to do go will promote institutional same- 
ness and/or mediocrity: that planning threatens the individual character 
of specific Institutions. 1/lien college administrators do accept the 

necessity for systematic planning, it will often be Insisted that what 

3 

planning that is done take place in utmost secrecy. 

Despite differences in goals and educational philosophies, the 
production function concept of higher education can be generalized to 
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a very si Mil college ni i nun e i u'ii I I I jv\ «; II v , 1 • i**nM illy 

planned educational system or to a loosely -knit nno, Keriourcon In 
the form of faculty, space, classrooms , anti laboratory equipment are 
arrayed in a manner to expose students to various educational 
experiences established by departmental and institutional curricula. 

The nix between different academic programs at the same educational 
level, between graduate and undergraduate programs* and between formal 
instruction, research and service programs of the institution: are 
expressions of prescribed institutional missions, preferences established 
by the institution itself, or student preferences in colleges which 
permit students a wide degree of freedom in course selection. Alter- 
native combinations of coals require different sets of resource mixes 
if objectives are to be achieved in a timely and orderly manner. 

This paper discusses research which has attempted to link the 
activities of a single institution of higher learning to the public 
system of which it is a part. The successive levels of planning, and 
decision-making in higher education are: decisions made at the depart- 
mental Ck J college level the overall activities of a single institution; 
and strategies and alternatives confronting a state system of higher 
education. This paper is an effort to bridge these three policy 
thresholds . 

The first part of t tie paper disicusscs the flow of students among 
decontrol dopartnenta within a single* institution of higher learning. 

Some of the important determinants on educational costs and institutional 
output s arc treated in this section. The second part compares costs 
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and outputs of the public coll ogc« and universities which twice up 
the West Virginia system of higher education, Public policies affect tup, 
private colleges in l/est Virginia are also considered in the second 
section! Although there are gaps in our complete understanding of 
American higher education as a total system > PPR analysis assists in 
defining t!ie critical variables in educational planning and facilitates 
comprehensive long-range planning and improved management decision- 
making. 



Institutional Cost j (pdclft 

The need for careful attention to unit costs in higher education 
has been recognized for many years. Whether an institution is an 
independent private college or a public university, the expenditure 
of funds is a matter of concern to students, faculty, alumni, trustees 
and the public in general. 'Wise spending ... is an important and 
difficult public duty how well it is discharged by the administrators 
of institutions depends largely on the amount and quality of informa- 
tion available to them."^ 

Various dimensions are used for unit cost analyses in higher 
education. Common measures include cost per student, cost per student 
class hour, or cost per student credit hour (credit hour value of a 
course times and number of students enrolled). The latter measure 
is the most meaningful for operational purposes since the number of 
credit hours carried hy a student usually determines tuition charges 
assessed against him, dist inguishen between part and full-time attendance 





rj r i i c^ r ri 



. ) 3 /r >gi ^ 4 wr* a * 



■ • • •awuunt.'jc.cr 



200 



and it ie through the accumulation of credit hours that eligibility 
for graduation is determined. Knowing something about study habits 
of studentSt it is possible to estimate the number of full-time students 
in residence from credit hour data or to translate enrollment pro- 
jections into estimated institutional credit hour ''production" in 
future time periods. 

Unit cost data are more meaningful when they can be reviewed 
over a period of years and trends in cost behavior can be detected. 

Table I displays selected data of eleven private institutions of 
higher learning reported in a recent study of private colleges and 
universities in 'lev; York State, Host institutions maintained a 
fairly stable student-faculty ratio between the two periods , but Table 
I reflects that faculty productivity, as expressed by average credit 
hours per faculty member, declined in seven of the eleven institutions. 

Table I supports the viev; that unit instructional costs are the 
resultant of the interplay of many factors > not least of which ore 
faculty salaries, numbers of students in attendance, and indirect 
instructional costs. Average salaries paid all faculty ranks increased 
in each institution at an approximate annual rate of seven percent 
between 1963-64 and 1966-67. In some institutions, increases in 
faculty student credit hour productivity more than offset t lie upward 
pressure on unit costs caused by higher salaries. Institution K shows 
a decrease of five dollars in credit hour costs over the four-year 
period and over one-third increase in average credit hour9 per faculty. 
However, Institutions C and H show productivity increases coupled with 
increases in average credit hour costs. 
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T*t> Ic 1 Selected Statistical and Financial Data for 
Private Colleges an i Universities in <ev York State 
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Aggregate d atfl such as Table 1 mask Important determinants of 
instructional cost, e.g., the mix between different faculty ranks 
at different salary schedules, the proportion of variable, semi- 
variable and fixed institutional costs and changes in the proportions 
of each over a period of years; the higher costs intrinsic to same 
academic disciplines (solid-state physics compared to history, for 
example) and the proportion of total enrollment in more costly academic 
programs. Average instructional cost6 in senior-level courses ore 
higher than freshman classes graduate courses are more expensive than 
undergraduate instruction. Therefore, chanp.es in the mix of students 
at different decree levels is an additional determinant of instructional 
costa . 

Data such as Table 1 are commonly used by academic administrators 
and trustees for purposes in Indicating institutional cost trends. 

So long as the surface quality and limitations of such data arc 
recognised aggregate instructional cost data are useful Indicators 
of overall institutional co 9 t performance. But the tip-of-the-icobevg 
quality of such data arc fully appreciated by educational decision- 
makers. 

Table 11 is an alternative, more detailed method of presenting 
instructional cost. This table displays the study patterns and cost 
of selected undergraduate programs at a major state university. The 
table has advantages over conventional cost models since It captures 
An Additional dimension of lnstut tonal costs and Instructional outputs. 
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Undergraduate instruct tonal programs require that students seeking 
specific degrees take a certain number of courses outside the department 
in which they are majoring. Such courses may be functionally related 
to the student's field of concentration, e.g . » mathematics courses 
for engineering majors. Other courses taken outside the major field 
serve the purpose of broadening the student's point of view and net 
as a safeguard against ovcrapcc* aiixation« Still other departnent.nl 
curricula permit students some degree of latitude In selecting 
"unres tricted 1 ' electives courses or subjects which appeal to then 

Individually and which are not necessarily of feted by his major field 
of concentration. 

Whatever the reasons for intetdepart mental student course demands, 
the practical result is a joint cost associated with undergraduate degree 
programs in African colleges and universities. Authorisation for new 
faculty and budgeting decisions are made to individual departments or 
professional schools, but In preparing budgets* department chairmen 
cannot accurately estimate future needs without some knowledge of the 
number of students outside the department who will register for the 
department's course offerings. The chairman of the mathematics depart* 
ment , for example, must have s <w? notion of the number of business 
administration, engineering and other students majoring outside his 
department who will seek entrance to nnthemtlea courses before he can 
properly plan his departmental requirements. Tabic II fixes the 
'external * demands placed on Individual departments by the under- 
graduate curricula of the several departments . Conceptual ly , Table 








o 

ERIC 




TABLE 2: EXAMPLE OF THE DISTRIBUTION OF UNDERGRADUATE CREDIT HOURS AMONC VARIOUS DEP, 

AND AVERAGE EDUCATIONAL COSTS BY DEPARTMENTS AND BY DECREE MAJOR 
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II is similar to an Input-output system. The production of "products’ 
(students) by some "sectors" (academic departments) of the eoommy" 
(entire college or university) engenders resource requirement* (sp ncc, 
equipment, faculty, etc.) in both the expanding sector of the o conomy 
plus its suppliers. 

The essential characters tics of this systen ore shown in Table 
II. The table represents a cross-section of credit hour course regis- 
trations of selected undergraduate decree candidates (all class ranks, 
freshmen through senior) at a university during one semester* Figures 
in the body of the matrix relate to the number of credit hours demanded by 
different degree majors, rtudonts in agriculture registered f«>r 7.21 
hours of agriculture courses .70 hours of biology, 1.74 bouts of 
chemi9try etc* These values are equivalent to technical input 
coefficients of a conventional production ptoccss. Understandably, 
the credit hour coefficients as9uno maxinun values when a specific 
student major row intersects the departmental column In which he majors. 

Dollar inputs shca/n at the head of each column refer to direct 
faculty salaries only and without reference to composition by ranks* 

Only that portion of faculty salaries which is attributable to formal 
undergraduate instruction are included * i.c., graduate instruction, 
departmental research and setvice activities are excluded* ^ Average 
faculty costs per departmental credit are shown at the base of the 
table , the tesultant of dividing the total dollars spent by the depart- 
ment by total hours taught* ‘tore important frer* *he point of educa- 
tional planning in the cost per semester for degree majors shown In 
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the next to lost colunn of Table IT. These costs are the summation 
of the average number of credit hours demanded by each decree major 
times average departmental credit hour cost, E|JJ| d^. 

This method of displaying instructional costs is similar to the 
mission concept of PPD. The output of biologists depends upon resource 
allocations to both the biology department as troll ns to all ocher 
academic departments in which btolonists study. Attention Is re- 
directed from departmental budpetinn to the constdernt ions of joint 
costs of supplying graduates with specific intellectual skills. Plan- 
ning and budpetinp cut across traditional departmental orp,anixat ion » 
thereby facilitating balanced resource allocation and inter-departmental 
coordination. 

For example, assume that the Department of Political Science 
were to increase by fifty the number of undergraduate majors in the 
department over the next several years. If it Is further assumed 
that faculty requirements are directly proportional to the number of 
students In residence (which would be in the case if the preferred 
student-faculty ratio for undergraduate instruction had been achieved) 
and that Avetape costs equal marginal costs, then fifty Additional 
political scientists would require approximately $14,665 incremental 
faculty salaries, at current compensation levels. About $7,500 of 
this increase would U* required in the Political Science Department, 
but significant amounts would also ho needed in English and Mathemat ics . 
A similar expansion of fifty biology majors would create need for 
$21,500 tr. now faculty salaries. In thin case, the expending depart- 
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meat wo» Id acquire the bipflost portion of the incionRt', but 

English, Mathematics And Political Science would also require Addi- 
tional faculty positions based on the affinity of biology students 
to take courses listed in those three departments. 

This is not trade-off analysis In the Torn;; I sense such compari- 
sons need not inply that political scientists are preferable to biolo- 
gists simply because the former are less costly to "produce . 11 On 
the contrary, a negative connotation is usually associated with 
Academic coals which are pursued on the Cheap. Instead, the prlnaty 
reason for tracing out cost implications of educational programs is 
to assure balanced resource planning snoop, those academic departments 
which will be affected by the expansion* This point can be especially 
important to those departments which have few students major In* In 
then, but which render instructional support to a larpe number of 
students seeking decrees in other fields. 

fetors Inf l^enc l nfj Student Demand Patterns 

Study patterns of specific doprec? candidates have an Important 
effect on resource planning for individual departments of a college 
or university therefore, it is appropriate to interject here sone 
cements on the stability of student demands over a period of years 
and the utility of course registration rvitrices such as Table It as a 
forecast in* device. A five year review of such data in a public 
university sup, p, eats that three variables have the f.roatest effect 
of the intta- And cxi ra departmental course dcrvunb; generated by 
specific dearer candidates* 
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First, the level of instruction has the most significant influence. 
The interdisciplinary portion of roost undergraduate curricula occurs 
in the early stages of decree programs. Freshmen and sophomores 
ordinarily register for a variety of courses in different departments; 
Juniors and seniors on the other hand tend to concentrate in the 
courses offered in their major field. Graduate programs are also 
almost entirely intra-dopnrtmental programs. 

Second, departmental curricula changes have an obvious influence 
and a curomulativo effect over a period of years, For example, student 1 : 
majoring in one department, (which we will call once had the 

opti on of taking courses in a connate discipline (Department Y) . 

Some years ago, the faculty of Department X formally instituted the 
requ irement that X majors take three courses in Department Y. As 
successive entering students became subject to the new departmental 
requirement, the average number of credit hours carried by X students 
in Y department gradually Increased and eventually stabilised. 

The third factor inf Iticaelng the stability of student registra- 
tion patterns over a period of years is the number of students enrolled 
for differentiated decrees. This is a problem related to the appro- 
priate level of aggregation of data in order to achieve predictive 
accuracy. Mien too few students are enrolled in a specific degree 
program, the courses demanded by then ore likely to reflect indivi- 
dual preferences. Thirty or more students (In a highly specialised 
university) appears sufficient for prediction within reasonable limits, 
An exception is graduate program which, as noted, are almost entirely 
"in-house'* educational programs. 
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Enrollment matrices such as Table II arc a flexible planning 
tool which can assist in a variety of institutional planning piobloms. 
Class scheduling the ap.^rc^at ion of related academic departments 
into cluster campuses and decisions concerning building priorities; 
and other questions are materiel ly assisted by enrollment cotif icurations 
ouch as Table II. Matrices can be undated periodically to reflect 
current trends in student demands. In colleges where registration 
data are captured and stored electronically > such tables can be printed 
out within a few days following the hep.ioninp, of an academic term.^ 

Inat itut tonal Goals and Goat -Simulation 
Thus far, no consldcral ton has boon ;*,iven to institutional f>oals, 
the priorities assigned to each, or the effects different conbinnt ions 
of soala have on institutional cost performance. To e lar^e extent, 
the problem of choosing an appropriate mix amonp, alternative combi- 
nations of educational objectives is confined to lar*e universities. 

Amonp four-year colleges vlxose primary if not sole purpose has been 
formal instruction for f ira t-dc^ree students, the question of priori- 
ties amonq different Institutional objectives seldom arises lnwevor, 
it is a significant one confronting most universities. 

T1»o p.oals structure of a university is ult inatcly reflected in 
the professional services expected of the academic faculty. The 'full 
professional life*’ in universities consists of varying proportions 
of classroom instruction (at different educational levels), depart- 
mental research, service to the cocmunity and/or the academic discipline, 
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ond willingness to serve on a variety of committees, theses direction, 
student ndvisenent and other forns of uncompensated institut onal 
service. Each of these Activities constitute an important sep.nent 
of a university's overall mission however , no two institutions will 
necessarily place the same amount of emphasis on each. Nevertheless , 
the importance of Institutional objectives In educational resource 
planning and the balance strucl. anonp, alternative university objec- 
tives is becoming increasingly apparent the missions pursued by a 
university can be the doninant variable in educational cost equations* 
Flexible planning model t\ should have the capability of appraising 
educational planners of anticipated effects different combinations 
of goals will have on Institutional performance. 

Such considerations are explicitly treated in a university cost 

A 

and output s^ulation model currently boinp. developed at VPl. Thin 
model will permit alternative assumptions about institutional objectives 
expectations about faculty service (policy parameters) and the Joint 
cost nature of certain educational programs. 

In abbreviated form, the general characteristics of this model 



are: 



given? 

(a) A university of stated s1?.c (about 10,000 students) with a 
variety of differentiated graduate and undercraduat c decree 
program offerings, 

(b) alternative assumptions about tin' priority of faculty asslpn- 
*Vnts fvronr*. competing Institutional object Ives (upper and 
lower division under gradual*' Instinct loir ptadwatr instruction; 
research professional service institutional setviee) and 

the proportion of total faculty salaries which can be assigned 
to each of these nisatoos. 
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(c) historic drop-out rates of specific decree candidates 
and/or the percentage of students who switch fields between 
initial entry and equation, 

(d) a lower boundary on the mininun number of declared decree 
candidates in dep.rce programs before an academic depart- 
ment is recognized an a departmental entity, 

(c) an upper boundary on the maximum enrol lmont permitted in 
specific decree programs or departments » 

(f) Joint instructional costs experienced In some depreo programs. 

Find! 

The optimum allocation of limited spares to various decree 

proprams which maximized the expected discounted lifetime 

earninpo of all p.raduntcs of the university. 

This model attempts to bridge the differences between the often- 
quoted values of institutions of higher learning and the economist f s 
view of higher education as a human capital-ereat I nr. process. Variable 
(b), (d) and (e) ore institutional policy parameters which can be 
manipulated by institutional administrators. The lower bound on the 
mmber of students seeking specialized decrees recognize! the fact 
that university^ resources ate limited and that no institution can 
accomodate all educational demands. The upper bound on departmental 
enrollment assures that the value of diversity in higher educational 
experiences is preserved that a university does not become overly- 
identified as sttong in none academic fields, but as mediocre to weak 
In others. Host university ailninlst rotors on the other hand probably 
would not accept the improvement of llfotltu 11 naming potential of 
graduates as the sole purpose for higher education, .ilt!euj»h tlie 
economic logic and consistency of this criterion is difficult to fault 
from the standpoint of social coat-benefit analysis. As a simulation 
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I'Vtdel, the main objective of thlo research effort Is to strike a 
balance between views held about the purposes of the university and 
to compare alternative costs, outputs and benefits of various insti- 
tutional policies. 

Certain ports of this nod »1 are currently available. Table 111 
displays the direct coot of instruction of selected decree majors at 
different instructional lcvoln under two sets of ossumpt ions about 
the deploynent of faculty energies to different ends. Costs ahotm 
in Table III arc Joint, (interdepartmental ) costs based on past registra- 
tion patterns of decree candidates. Case I assumptions provide 
faculty members with opportunities for departmental research and 
public service utivlties, knoulodpo-creation activities which are 
a vltol conpn t of a university's overall mission. Case II assump- 
tions nip.hc be r orc appropriate for a university which is primarily 
concerned wit’ H»e transmission of knowledge and lens so with its 
creation, (in sample, an encrp.in* public university in an urban 
comunity vh ' h of (err. p.rndunte work in a United number of academic 
fields). Und i Ither set of assumptions, the portion of faculty 
salaries assigned to formal instruction is changed a3 are the costs 
for the several types of decree majors. 

Dropout rates and/or the .-mount of switching anon* major fields 
affect the coat of instruction to specific educational levels. The 
cost per semester per lo*rt*r division mothemat les major is shown to 
be $143.75 in Table III (Case 1): Imt.vver only r Iphty-nine percent 
of enterinp. mathematics najots ’’survive’ to the first tens of the 
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junior year* Therefore, the cost per successful math student to tho 
Junior year is $614*12, all 01 / ins for those vho dropout or switch fields, 



Once mathematics majors attain the third year, however, they are 
virtually certain to graduate two years later this is not true of 
other upper division undergraduate programs. 

As an example of the type of output expected from the cost simula- 
tion model, the four-year direct faculty salary cost per first-degree 
graduate in the fields listed in Table III are: psychology — $2,926; 
biology — $3,633, mathematics — $2,418; business and economics 

$1,942, and engineering — $4,103 (Case 1 assumptions). 

Additional refinements in this model include: the inclusion of 
departmental indirect and general institutional costs to derive a 
total cost of education, sensitivity that average class size in some 
disciplines has on student performance as measured by class failure 
rates, ^ linkage of the total cost of supplying specific manpower 
skills to expected lifetime earnings of graduates. Maximization of 
aggregate lifetime earnings of all graduates, subject to policy con- 
straints imposed by the insti tut ion , provides a superior basis for 
the allocation of United Institutional spaces to the alternative 
educational programs. 

Analysis for Public Hifjier Education Policy 
Planning for a single institution of higher learning cannot be 
conducted entirely independent of the larger community of which it 
is n part. This is especially true of state-related colleges and 
universities* Long-range plans and goals for public higher education 
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must be developed within the context of existing state priorities and 
fiscal constraints. Entirely different problems are encountered at 
the state level of educational planning pertinent data to guide 
deci 9 ion-makers arc often unavailable. gnpa remain in the ability to 
consider higher education in a total system framework. 

Despite these problems, questions which must be dealt with 
include: 

For what special segment of the population is education to 
be provided? What is the preferred mix between four-year 
academic, graduate , junior college and adult educational 
programs? 

Irtiat Unit, if any, is to be placed on non-resident enrollment 
in public colleges? 

How shall cost burdens be distributed among the clients of 
higher education? What will he state, local, federal and 
student cost shares? 

What alternative educational outcomes can bo expected from 
an "open-access" as opposed to successively more selective 
admission policies? 

Regional availability of educational opportunities is desir- 
able, but what practical limits shall be placed on this 
objective to guard against over -expansion and/or redundant 
capacity in the educational system? 

Does the public system threaten to displace the private 
colleges in the state? How can th? dual system of higher 
education be preserved in view of the religious affiliation 
of many private colleges and the constitutional prohibition 
against public aid to religious institutions? 

Answers to these questions are rarely easy to find, even after 
protracted discussion and analysis, the "optimum 11 educational policy 
for a state cannot be sharply defined. Thus, the analyst has the 
comforting knowledge at the outset that the implications of bis 
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research will be regarded as objectionable by at least some sequent 
of the academic community and/or educational clienteles. 

West Virginia is a case in point. Vest Virginia has more insti- 
tutions of higher learning per capita than any other state in the 
nation. The public system is composed of eight four-year colleges 
and two universities, the latter being the only institutions which 
offer graduate work. In addition, several public colleges either 
jointly or independent ly perate six two -year branch colleges in 
various sections of the state, West Virginia University also main- 
tains a center for graduate ami professional degree students (Has tor's 
level only) in Charleston, the state capitol . 

Parallel to the public system arc ton private colleges: seven 
four-year colleges offering academic work in liberal arts and pre- 
professional degree areas three are Junior colleges. 

Despite the endomnent of public and private investment in higher 
education facilities, the incidence of college attendance among 
eligible West Virginia youngsters is lower than the national average. 

In 1965, 35.3 percent of the states' high school graduates continued 
on in higher education, compared to about fifty per cent nationally.*^ 
Although the rote of attendance 1ms been Increasing In the last several 
years, the population decline for the state Is an additional factor 
in long-range planning for higher education. 

Historically, West Virginia has provided liberal support for higher 
education, both in .absolute terms and in accordance with her ability 
to pay. From 1965 to 1969, appropriations for higher education have 
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increased over ninety percent , or $49 million (operating expenses 
only) in FY 1968-69. In 1967, the state ranked 47th in per capita 
income and 34th in per capita tax revenues, but 2 fj 1 1 1 in per capita 
expenditures for higher education. Current projections estimate 
expenditures of $03.1 million in 1975.^ 'Hits ir. a significant out- 
lay in terms of West Virginia's ability to pay and in view of its 
inadequate tax base. Fiscal constraints therefore mandate the need 
for prudent management and development of the pub Lie higher education 
system. 

The West Virginia Legislature has long recognized this need. 

For a number of years, the legislature has published a compenditin ot 
pertinent statistical data to review the operations of each public 
college and university and to lend substance to budget hearings. 

(Prior to 1969, the legislature was, facto, the ultimate coordi- 
nating body for public higher education in West Virginia since each 
institution's budget was individually approved hy the legislature. 

In 1969. a bill creating the board of Regents was enacted. Among 
other duties, the Regents will prepare am! submit consolidated budgets 
for oil public institutions and assign educational missions to Lhc 
several colleges and universities.) Included in data compiled by 
the legislature are student enrollments, student -teacher ratios, 
and average salaries at ouch public college. 

One computation of particular interest is the State's operating, 
budget appropriation per enrolled student in each college., and the 
trend in public costs per student over the last several years. Table 
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IV summarizes these coy to for each college ami university in West 
Virginia. Such comparisons do not consider the differences in educa- 
tional quality among institutions, nor do they account for the higher 
costs of graduate and professional degree programs aval 1 a!) lr? at some 
institutions. Also overlooked are differences in research and service 
productivity among public institutions, albeit very difficult to measure 
such outputs. Per student appropriation data can also invite invidious 
comparisons by regional supporters of individual colleges and univer- 
sities. The desire to equalize per capita expenditures by spending 
agencies pursuing similar purposes has an obvious and persuasive 
appeal to elected representatives data such as Table IV support those 
who argue the need to "clone the gap" between the have and have-not 
institutions . 

A superior basis for comparing institutional performance is i he 
four-year public cost per graduate. Annual appropriations per student 
overlook the four-year duration of undergraduate programs per graduate 
cost comparisons must take into account the effect drop-out rates hav- 
en instructional costs. If only fifty percent of those students who 
initially enroll actually graduate then two students must start for 
each graduate four years later. 

Attrition rates of West Virginia youngsters in each college In t 

1 o 

state are available. Thus it can be shown that: over the last n in- * 

an average of AO. 7 percent of entering students at iHueiie.ld State College 
graduated four years, later r j?. J percent of first year students at Cos-cord 
College and so on. IJhcn dropout rates are coupled with each hist i l lit w*n' .■ 
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TAIjLC IV 

Appropriation per Pull -Tine (liquated) Student 
in West Virginia Public Colleges and Uni vorsities 



School 


1964-65 


1965-66 


1966-6 7 


!?67-68 


Bluefield 


$ 


112 


$ 711 


$ 705 


$ 760 


Concord 




71 a 


691 


M r i 


1,096 


Fairmont 




6?6 


5ii4 


660 


854 


Glenvilio 




732 


662 


un\ 


809 


Shepherd 




690 


697 


no 


90 L 


West Liberty 




530 


500 


0W1 


780 


West Virginia 


Tech 


656 


635 


763 


956 


West Virginia 


State 


696 


74 5 


763 


1,052 


Marshall University 


731 


619 


660 


774 


West Virginia 


U. 1, 


052 


1 .078 


1,156 


1,258 



Source: Subcommittee on lliphcr Education, A Study of Slate Insti- 
tu_tlcuis of Higher Education in West Virginia (Slate of West Virginia, 
Charleston, 1968), p. 23. 
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budget appropriation, the comparative cost performance among col egos 
is significantly altered* For example, the public subsidy per graduate 
at West Virginia University is $5,078 and $4,910 at Marshall University, 
based on the 1967-60 budget appropriation and allowing lor the higher 
costs per graduate student enrolled at each university# The equivalent 
cost at the four -year college.': averages $7,541 per graduate, ranging 
to over $10,000 at one four-year college. 1 * The four-year public sub- 
sidy per graduate has obvious advantages over annual student subsidies 
as an estimate of each institution*. s "cost effectiveness,' 4 

Curiously, there is an inverse relationship between the public 
cost of education and institutional quality as best the latter can be 
estimated. Either close to or over half tlu* facility at the two uni- 
versities have generally accepted terminal teaching credent ini s (Fh.D. 
or equivalent) and library holdings numbering hundreds of thousand 
volumes. The state col leges have an average of fewer than one-fifth 
faculties with a doctoral degree and are together over half a million 
volumes short according to minimum American Library Association stan- 
dards.^ However, the effects of 6cale could also bo a factor in the 
superior cost performance at the two universities. Marshall has 7,000 
students enrolled; UVU over 13,000, The largest four-year college has 
just over 3,000 students while the remaining state colleges average 
about 1,500 full-tine students. It would also seem logical that 
admission standards and the academic potential of beginning students 
influence the class survival rates for each Institution, but information 
of this sort ir. not generally available. The stated requirements for 
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entrance to each public college are similar, but the actu al academic 
potential of entering classes at each institution is not known. 1 * 5 

An alternative means for the State to provide higher educational 
opportunities for its youngsters is the l /cot Virginia Scholarship 
Plan. Under this prof* ran, a West Virginia hif.h school graduate with 
the intellectual ability to continue on to college, but not the 
financial resources, can receive a public scholarship. The scholar- 
ship carries a maximum stipend of $600 per year and can be exercised 
in any college in the State, public or private. This program Is similar 
to those adopted by l!cw York, ifichip.an and other states and has been 
found to be not in violation of the constitutional prohibition against 
public aid to religious institutions. Other objectives of such plans 
include the equalization of tuition differentials between public nud 
private colleges (about $750 per year in West Virginia in 1965) and 
to help redress the balance in cnrollemnt between public and private 
institutions. (In 1950, total national enrollment was evenly divided 
between public and private colleges. In 1964, the private colleges* 
share declined to 35.7 percent while in !!cut Virginia for the sane yvar, 
only 23.2 percent of total enrollment was accounted for by private 
colleges.) The Scholarship Plan has gained wide support in West Vir- 
ginia os it recognized the coni ri bullous and financial constraints 
facing the private colleges. 

Figure I summarizes the effects the firholnrolilp Plan would have 
on public coot and regional availability of higher education in the 
state. The public subsidy calculated for each public institution 
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Cakes account of the number of students who can be expected to griduate 
in four years, based on the past performance of West Virginia students 
in the public colleges. The equivalent four years subsidy per graduate 
for those students who elect to attend one of the private colleges 
is based on an assumed average annual award of $500 per scholarship 
recipient. (These costs are strictly comparable. The historical survival 
rates used for the private colleges are based on the performance of 
West Virginia students only* non-resident student survival rates in 
no way distort the calculations.) Figure I clearly demonstrates that 
the Scholarship Plan is an alternative means of delivering higher 
educational opportunities which also serves the additional goal of 
economy in the higher education system, * for cover , this economy can be 
achieved at no apparent sacrifice of educational quality. The private 
colleges are at least on par with the public four-year colleges on the 
basis on library holdings, and are generally superior in terms of faculty 
credentials . 

Given the fiscal constraints faced by the State and the perfor- 
mance of the present educational system, it is possible to consider 
some alternative strategics for future development of higher education 
in West Virginia. A policy of simultaneous upgrading of all public 
colleges la one possibility, but surely the most costly one. It 
would require an estimated $6.75 million to bring the eight State 
Colleges up to minimum A.L.A. standards for library holdings for colleges 
of equivalent size (cost to shelve only; net of capital costs). This 
sum is greater than the cumulative total of all State appropriations 
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for equipment acquisitions of all colleges and universities over the 
last three years. The upgrading of other factors of production in 
the educational process would have far greater cost implications. 

Selective upgrading of some institutions will surely be object- 
ionable to those not so favored. But if it is true that there are 
economics of scale in higher education and/or undergraduate education 
in universities is generally more cost-effective, should one or more 
of the existing state colleges be converted to a regional university? 
If so, what additional factors should be considered in the selection 
process? Would it be feasible to establish an entirely new university 
at a new location rather than select one among the eight state college 
candidates for university status? These questions have far-reaching 
implications, but the answers to them are not at all obvious. 

An examination of the distribution of cost burdens of higher 
education suggest a third alternative which could be the most object- 
ionable to those directly affected by higher education. The public 
institutions are virtually totally reliant on the legislative appro- 
priation for operating expenses. Only a small fraction of student 
fees goes into the operating fund accounts of the institution where 
collected. The State sets an upper limit on the amount of tuition, 
registration and other special student fees that can be charged by 
the public institutions. The current total cost per semester is 
approximately $160 for a West Virginia resident. The largest portion 
is deposited in a Special Revenue account used only for the cost of 
current and future capital improvement projects. Consequently, very 
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little of the income from student charges is used to pay for the current 
cost of education - most of the income fr«m fern poos to capital costs. 

If the legislature were to approve a new student fee of, say $100 
per semester, dedicated to offsetting operating expenses at the insti- 
tution at which collected, an estimated $7.2 million in additional 
operating revenue would become available to the colleges and univer- 
sities to supplement the current public subsidy. Since fairly accurate 
estimates of future enrollments are made for each collepe, inter- 
mediate ranped financial planning by the colleges would also be 
ir, 1 'roved. Operating income would be partially linked to student 
enrollment: dependence and uncertainty over the legislative appro- 
priation would be eased. However, this alternative would also directly 
affect the 36.000 students enrolled in the state Institutions by making 
the private cost of public education that much mere expensive to 
then. Ho doubt a tuition increase would cause an additional financial 
burden to acme students and their families. Therefore, a component 
part of this strategy could bo a simultaneous Increase in the funds 
appropriated fot the Scholarship Program ($500,000 in nr 1969-70) which 
is equally available to students attending the public collep.es. 



Conclusions 

Based on the historical performance of students in the educational 
system, future out rone* of educAt tonal strategics available to West 
Vlvpinta can be estimated, Hxlstinp ten-year enrollment projections 
for each institution can bo converted to approbate credit hours taupht; 
to credit bouts demanded by specific clasr ranks to expected number 
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of graduates of each institution and, given out -migration patterns 
of college graduates, the number of first-degree recipients who may 
be expected to find initial employment in West Virginia can be approxi- 
mated. Such projections assist the deliberations of decision-makers 
by narrowing attention on substantive issues central to long-range 
educational planning. It is an error, however, to confuse such studies 
as attempts to specify optinum educational strategies. Estimates of 
resource input6 and institutional outputs (or future time periods arc 
vital for comprehensive institutional planning, but sufficient data 
are seldon available to prove Alternative A is superior to B: that 
an incremental appropriation of $!{ million will yield an increase of 
$Y million in future lifetime earnings of graduates. The proper 
objective of rPB systems analysis is to probe for answers to the latter 
questions. Some imaginative studies and nrcnlslng. strides toward 
these ends have been reported to date, but the current state of the 
art of systems snlysi6 in higher education is still in an early stage 
of development. Choice among alternative educational policies remains 
largely a matter of Judgment. 

Another pitfall associated with the application of PPB Is the 
possible reaction of educational policy-makers to such efforts. Two 
entirely opposite responses aiy be envisioned. On the one hand, 
educational administrators, who ate very busy people with many con- 
cerns, may interpret fPB as some type of panacea for many problems 
facing American higher education. Such over -opt inism is clearly un- 
warranted. Systens analysis can assist in the solution of some problems. 
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on others , such « the causes and cures of student unrest, the concept 
has practically nothin# to offer. 

The opposing reaction may be the argument that universities are 
so complex, that authority Is so splintered among different parts of 
the Institution, and that universities are so unresponsive to change, 
that no system of rational planning and dccision-naking is truly 
applicable to institutions of higher learning. This scena to be the 
view of Jacnuea Barrun in his recent book, The Aner lean University. 
"The essence of university administration defies analysis; it is a 
branch of the black art.' ^ Operations research, systems analysis, 

PPB and related concepts are conceded to be scientific instruments, 
although those unfamiliar with then might classify then in me oC 
the occult branches of science. Does it necessarily folios# that the 
objectives of management science and the operational realities of 
higher education cannot be reconciled? l*e mould prefer to think that 
there ift ample opportunity to introduce a little scientific methi d 
in the area of comprehensive long-range resource planning for higher 
education. 
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Mfhc Organization for Keener 1c Co-Operat ion mu! Development has 
conducted a number of studies along this vein. See Mjijthcmjt lea l T lode lg 
f or Educatio nal Planning ( (OECD , Pnrls, 196?) The •(eAVLexta inenn Rr^ional 
ProJ ec t : PI Ann i ng Eduen 1 1 on for Econon \[c_ ••ml « < >o r jn) Pevo lop ncn t , (OECD , 

Paris, 1563) fond j Ji ciVi^cy3 T1 ^osouVce_ U til ir/Hlon * <^C0, 

Paris, 1969) i 

^Among other examples nec Harry Uillliins, P X.°.T ^Y£ 

Alloc at io n in Un lveral t ton , (American Council on Education Unshlngton, 

D. C. , 1966); Coordinating Uoord. Texas Colic no nnn University System, 
G uidelines for PI n jrmJ. _L?i_ Col 1 oj^cms_ jiiul Jdjn 1 1 vo r i 1 1 on * (Especial ly 
Volume 1, "Planning Systen") Texas A 6 M University, Dryan, Texas, 196S). 

■^Paul Hrcssel, "Ccnmcnts on the Use of Mathematical !odcla in Educa- 
tional Planning" in Mathenat le al Mo dels in E ducat Icn ul Planninfi, P* 27 5. 

^California and Ue9tern Conference, Cost and Stat istical Study 
(University of California Printing Department* n.p., n.d.). 

^Exclusion of costs other than faculty salaries does not seriously 
underestimate the 'true direct cost of instructional programs. A recent 
Study of cost behavior in several universities, sinilar in 9ir.c and academic 
offerings to the institution in Table II, concluded that 9alaty costs 
comprised At least eighty percent of total expenditures among all aiadenic 
departments studied, and in some depatlirents represented One hundred per- 
cent of total expenditures* 5>ce relcr A. Fiiln. ct . al., 

Cost S t ructur e An d Dch avlor, (graduate School of business Administration 
and Department of Economics, Tulano University, 'Jew Orleans ; 1967), p. 106. 

c^putor progran has been written which prints five year projections 
of enrollments In high-density core courses. These projections can be made 
available within fifteen davs of the opening of a given semester and, 
given estimates of future enrollments, course registrations for the 
equivalent tern over the next five years are prelected. The program 
utillted the exponential smoothing technique. See, Marvin Gould, "Core 
Cutriculum Demand Estimation for Host Virginia University/ 1 (unpublished 
MBA thesis , College of Corrvcrce, f, est Virginia University, Morgantown, 1967). 

*Tbe significance of an institution’s goals to its cost performance 
has been well-stated in a recent study. Different goals with respect 
to different universities or different programs within universities may 
be reflected in significant cost variances Ix'ti'rcn institutions. Signi- 
ficantly higher unit costs in one institution than in another may merely 
reflect a policy decision to play more for a particular factor of pro- 
duction than for another, possibly in the hope of acquiring greater 
•quality 1 in that factor. 1 Firmin, et. al . , op. tit.*, P* 
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tion of University Spaces," Occasional Paper $247-A, (Col leg: of Busi- 
ness, Blacksburg, 1969) (mineo), VPI. 

9 Paul l.\ llAnclnan, " A Cost /effectiveness Approach to a University 
Planning Problem," T he Bulletin , Operations Research .Society of America, 
Spring 1967. 

l^West Virginia Ctmittce on Higher Education, ijlfjier Education in 
M eat Virgini a — A Self Assessment, (State of West Virginia, Charleston, 
October 31, 1966). 

^Dennis R, Ley Jon and Vance Q. Alvtn, Tiscal Imperatives in 1975," 
(West Virginia University, fiurenu of Business Research, Morgantown, 

1968), p. 26* 

Idlest Virginia remission on higher Education, A Demographic 
Study for West Virginia Higher Education, " Part tl Projections, 
(Commission on Higher Education, Charleston, 1967), p. 16. 

^Comparable public costs per college graduate among other states 
are not generally available. However, in California the cost differences 
between institutions in the University of California and the Public 
Colleges Is the opposite of the Test Virginia experience. It costs 
the State of California $9,210 in subsidy per graduate among the 
universities; $7,780 per graduate for the four-year state colleges. 

See Werner Z. Hirsch, "The Budget as an Instrument for Medium- and 
Long-Range Planning and Programing in education," (OKCD, Directorate 
for Scientific Affairs, Paris, 1968) (mineo). 

^Subcommittees on Higher Rdication \A Study of State Institutions 
of Higher Education in West Virginia," (State of West Virginia, Charles- 
ton* 1968), p. 33, 

l^Sone insight into the effect admission requirements have on 
Student survival rates is found by comparing resident student perfor- 
mance with non-resident students in the sane colleges. The public 
colleges follow an open door admission policy in regard to West Vir- 
ginia applicants; a high 9chool graduate need only be in the upper 
three-fourths of his graduating class for acceptance. Non-resident 
enrollment in the state colleges is, by State policy, restricted to 
not note than twenty percent of total enrol Inent therefore, the 
colleges ate more selective in admitting nm-rosldent applicants. 

One consequence of the dual admission standard Is the significantly 
greater ability of out-of-state students to survive graduation fron 
Meat Virginia colleges than residents of the State. This characteris- 
tic is a conslatent one in each public college. Test Virginia Com- 
mission of Higher Education, op. cit . , p. 16. 



l^Jacques Far run, The Afri can University , (Harper and Row, New 
York, 1968), p. 1M. 
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rjHK-ATI ON Al. KlCSOimoi: MANAOMMKNT 



William Curt I s 



The presentations which I will he making this morning will be divided 
Into two sections. In the first one 1 will deal with Manning, programming, 
budgeting, evaluation, system design ns a new approach to decision making 
in education. As a part of this first presentation I will Identify some 
of the problems and the more promising practices thus far developed, Finally, 
l will attempt to set the stage for the second presentation which will he 
illustrated. The second presentation wilt deal with a conceptual deslcn 
for the application of this concept to education as we see it today, 1 
would call your attention to the fact that some of the materials In your 
hands relate t o many of the things I will he saying this morning and 
are covered fairly veil In the document • * 1 will try lo relate to that 

document wherever possible. 

I think that perhaps l ought to take just a few minutes to explain the 
background of the project with which 1 ani connected, 1: t was the presidential 
mandate of 10f»5 which called for the application of the PPBKS principle to 
all segments of the federal government, This mandate called for the develop- 
ment and implement at Ion of this concept within the framework of the various 
departments at the earliest possible moment. From till* mandate and from 
a developing Interest on the part of the Congress, which has nev spilled 
over into the legislatures, the governors, and hv and large our constituency, 
ve find great pressure being grnnght to hoar l o apply this concept to the 
world of education at the state and local levels, A a a result of this 

*RO>SBO National Proceedings, June 
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influence, about throe years ago the U. S. Office of Education indicated 
that It would consider proposals which would deal with the application 
of this concept to state anil local levels of education. As I understand 
the history of the submission of the proposals, sixteen were submitted. 

None proved to he entirely satisfactory to he ll. 0. E. hut the two 
which seemed to he most satisfactory and which had considerable potential, 

In their Judgement, were the ones submitted by the hade Count v Public 
School System of Florida which includes Miami, and by the Research 
Corporation of the ASBO. Consequently representatives of the two 
groups were called to Washington and it was suggested that their proposals 
be re-written and that the two groups, namely Hade County and the Research 
Corporation, Join in partnership in proposal. About two years ago 
agreement was reached on a Joint proposal involving the two groups, and 
It was funded In the spring of 1968 and work was begun the sumner ot 1968, 
The basic responsibilities of the Research Corporation of ASBO are 
threefold. First, we have the Job of surveying and analyzing Information on 
program budgeting activities across the nation. Second, and prohablv most 
important, we are responsible for the development of a conceptual design 
for planning, programming, budgeting, and evaluation, for local school 
systems. Ve have the responsibility, prior to June 30, 1971, to present 
a conceptual design which hopefully will be applicable to the local school 
districts of the United States, We have a third charge which Is also very 
Important i the dissemination and publication of project results across the 
tint Ion , Including state and local levels. Dade County, our partner, has two 
basic rvsponsl h 1 1 i t les s (1) the development of an evaluation design for 
planning, programming, budg^ing, evaluation, for the Hade County school 
system, and (2) the Implementat I on of the system once It has been developed. 




233 



We have, 1 think, made considerable progress in the study oi wliat 
Is happen I ng across the eountrv and in my Initial presentation this 
morning I shall try to share with you some of these happenings, both 
good and bad, and give you some idea of vhere we stand. We do have 
the haste schematic* for the conceptual design and those schematics will 
he present ed to you In the second session this morning, because our 
vear of clissemluat Ion and review has now been completed, tt is going to 
be possible for me to share with yon, as 1 "walk" you through the design 
tills morning, the areas in which people in the field feel that we should 
make changes in the basic schematics. 

i thought that before l dealt with some of the problems, it might be 
well to amplify some of the factors tending to bring some phase o r tills 
concept into the field of education. I am going to assume thrt there is a 
reasonable degree of soph 1st i cat ion a* far ns the PPHP.S concept is concerned. 
Therefore, I am not going to spend time on historical background. Don Levine, 
one of our research associates, has prepared a speech which does deal with the 
historical aspect of PPBS in some depth and a copv of his speech has been 
given to yon. 

I have identified a few factors which 1 though would be worth mentioning, 
factors which tend to bring some phase of this concept into education. t 
begin with what I call the current financial crisis, as it relates to public 
schools and coupled with it, the demand for better long-range planning and 
to give greater cons Moral Ion (o the manner In which we identify and handle 
our resources* 

The second factor Is the gr<*flng voice ol the public which Is demanding 
Improvement and change In the budget making process. 1 would make the 
observation that in spite of the Known Integrity of educators, as well a* 
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t ho t r competency In business affairs, the present system under which we are 
uncrating makes It difficult to convince the public that schools are being 
run with reasonable effectiveness, I am talking about what yoi and 1 
have known now for some years as the line-item, function-object approach 
as wc have developed and presented our budgets to the public. This approach 
has served well over a good many years, but ft has become Inadequate and 
as more resources are being allocated to education, the public Is demanding 
a more thorough accounting of expenditure procedures and I think the public 
feels that some phase of this PPBfcS concept may be the answer, 

A third factor, one which is very real to all of us, is the rapidly 
changing pattern in the relationship between local, state And federal financial 
support, I do not need to review with vnu in depth, the rapid change which 
took place right after World War l l* You know that state support Increased 
rapidly and has continued to Increase. How In I he last decade, and especially 
the last five years, we haw seen the growing Invol vomont of the federal 
government. As more state and federal money has been put Into education, 
we have found a greater demand on the part of the legislators and the Congress 
for more accountability and again, because evaluation and planning are 
integral parts of the concept, they feel that perhaps the application of 
PP8LS represents a solution to the problem, 

A fourth factor is the existing serious Inequities in the financial 
support of the public schools, 1 remind you of Ihe rapid transfer of 
the high degree of af fluency which prevailed in the cities a few decades 
ago, *o suburbia, Kelatcd to this transfer aft' the great problems we 
find In tlic cities, tl to crises tin' cities arc facing and the comparatively 
small amount of aid which the cities are being given In relation to thefr 
nccd 9 , I would Also note as part of this proMi-m of Inequities Ihe tre- 
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nendous imbalance in resources state bv state, which in themselves have 
created very serious Inequities in educational opportunities In this country. 

There are many other factors which could be listed, but I thought 1 
would give three or four just to indicate why some of these pressures seem 
to bo growing,. 

Tor the next fox; ni mites l will continue to reflect the negative stile 
because l would like to share with you some of the major problems which are 
being encountered M ruct urewtse , especially when we try to lay the founda- 
tion to apply tills concept to the field of education. I can't begin to 
tell you bow complex this assignment has turned out to he, and part of the 
complexity, i am sure you realize, Is due to the fact that we are dealing 
with human beings and not Inanimate objects. As a result, we are having 
some problems, especially In getting a grasp on the evaluative aspect. 
Incident Iv, these problems I have listed for present at ion to you are not 
necessatilv In order of importance or Impact. 

The first problem deals with the matter of what some people call 
program budgeting, You will note in the bibliography that some of the 
titles are under the heading of program budgeting, others use the total 
nonograph, (Some people call TPBKS an acronym, but l think technical lv 
it is a monograph.) Thus far we find that a great deal Is being done In 
the name of program budgeting as such, but little in the true FTBfcS 
approach, 1 shall be very deliberate this morning In trying to differentiate 
between program budgeting as ve see It and the application of the planning, 
programming , budgeting, evaluation, system design. 

Ve find basically that planning and programming, or progr.it* planning, 
whichever you choose , and evaluation are being neglected, Trobahly there 
are good reasons why they are being neglected. Although you and 1 as 
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educators have done considerable planning in the past it would appear as 
though wc have never done a total job in planning especially with that part 
which deals with sound, long-range planning and which involves all segments 
of our operation. It would appear as though we have not always developed 
our plans and our programs based upon our fundamental needs and problems. 

In other words, we have accepted programs in our school systems because It 
has been traditional to do so, hut too often wc have not gone back to take 
a good hard look at our needs and problems before we have completed our 
plans and before we have developed our programs* Consequently, we find 
that the school districts which claim to have applied the PPBKS concept, 
thus far have merely taken their existing operations and translated existing 
programs Into what Is known ns a program budget. There lias been no basic 
planning; there has been no studs 4 of needs and problems; there lias been no 
change in the programs as a result of these efforts; and furthermore, there 
has been no real plan to evaluate the accomplishments in terms of established 
objectives . 

1 think you will be interested in three surveys which we conducted a 
little over a year ago. First of alt f ve conducted one to try to determine 
how much is being done in this particular field. Out of 3000 questionnaires 
which were sent to the ASBO membership we received approximately 1700 
completed returns. Ve studied these very careful Iv, and we found about 
100 school districts across the country* which in our judgment, seemed 
to he applying some phase of the PPBKS concept. Wr then prepared a r*'ro 
comprehensive survey and sent it to tlie 100 school districts. We were 
trying to determine whether these school districts had actually applied 
this concept in total. After ve had reviewed t?*o returns of the second 
questionnaire, we selected 23 districts which still seemed to us to have 
applied some phase of It. Then we investigated these 2 3 districts more 

O 

ERIC 




237 



carefully, ami when the work was completed, we fotiml that not one single 
district In the U. S., ns far ns we can determine, haa actually designed, 
developed, and implemented a complete PPBKS system. 

Now, please do not quote me as saying that nothing lias happened. 

Much has been done, much experimentation Is going on in many districts. 

We think we know most of them and we feel that gmul work is being dene. 

There arc segments of the approach being applied In many Individual dis- 
tricts. But this business Is so complex that It Is going to take school 
districts many years, In our opinion, to design, develop, and implement 
this concept. Again, much Is being done in program budgeting and several 
districts are now beginning to approach the total concept, Ihere are 
many hopeful signs on the horizon, hut this matter of planning and relating 
programs to planning anil the evaluative aspect still piesent ma|or problems. 

The second problem, and one which t hope will sttlke a very responsive 
chord, particularly with the curriculum people In tie audience, Is keening 
the focus on the learner and what takes place in the classroom and the 
Importance of keeping the instructional process in the forefront In the 
development of the design. This comment causes mo to make another observa- 
tion, Too many persons, in our opinion, are looking upon this concept 
as a new budgetary procedure and too much emphasis Is on the budget. Bud- 
geting is an integrap part; budget Inc is a component of the total concept; 
but in our opinion budgeting is not necessarily one of the most important 
components. Fundamental planning, fundamental programminc , and evaluating 
are much more important . 

The curriculum people, tliose concerned with the Instructional process, 
in our Judgement, shovild have key positions of leadership In the design, 
development, and Implementation of tills new approarh to lthe decision- 




211 



238 



making process, 1 can’t begin to tell you how many persons have said to 
me, "I should have no trouble applying this concept because my major field 
is finance/' or who have said, "We are specialists in computerization 
and we know this concept involves computer applications so it shouldn't be 
too difficult for us," Nothing could be further from the truth. It is 
true that the computer ultimately will be of great value in helping us 
to expedite the implementation. The computer represents a tool hut not 
an integral part of the overall concept. 

The third problem, and a very critical one, is the pressure to bring 
fortli the PPBKS design now and not two or three years hence; to release 
information prior to the time when concensus has been u ached on the major 
issues and developmental process; to produce pat answers on all segments of 
the process and in other words to produce the so-called "black box" or a 
"cookbook," Such is not our assignment. Our responsibility is to develop 
a conceptual design from which the school officials of this country can 
begin to design and develop and implement the process within their own 
districts. In our document we will try to give examples of "how to," but 
ve refuse by virtue of our contract, and also by virtue of our philosophy, 
to bring forth the "cookbook," We feel to do so would be the greatest 
mistake we could make ns we begin to lay the foundation for the application 
of this concept to education. 

There are many misunderstandings as to what this concept will do and 
as has often been said, a little knowledge is a dangerous thing. Mud 
our constituency outside of education has read about PPBPS and has 1. 
onto it as something pretty special. Many persons seem to think the t 
approach will prepare a pathway to cheaper procedures in the world ol 
education. It will not. Hopefully ft will lie Ip us to take n horde i 
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at ou* needs and problems. Hopefully it will make it possible for us to 
identify and do a better job of allocating our resources and hopefully it 
will bring about a better means of accountability, but it will not as yet 
present a cheaper approach. We have been quite certain of this point right 
from the beginning of our efforts. However, because so many persons in our 
constituency, outside of education especially, have read about this new 
approach and because they think it is the panacea, the pressure is on to bring 
forth tills design now and apply it. I have had several calls from persons, 
especially at the state level, and some of them have called almost in panic. 
For example, one person referred to a call from a governor's office, another 
from the chairman of a legislative council and in each call they said they 
felt this concept is fine, and why not go ahead and apply it immediately. 

One man said he received a call on February 1, and was given two months to 
design, develop and put a program into operation in his state. Tills man 
said all he needed from me were all the reasons why he could not meet tills 
request. The job just cannot be cone in so little time. It is a matter of 
three to five years in our opinion, and maybe more, but the pressure is 
on, and it is pretty difficult sometimes to resist the pressures, f can't 
begin to tell you how many times I have been asked to arrange for duplication 
of the slides which you will see very shortly. Feople wish to take them and 
use them, even though we have told them we arc going to make some drastic 
changes in them in the next 30 days. They still want them ns they are because 
the pressure is on them to produce immediately. 

The fourth problem is the failure still, on the part of so many 
leaders in the field of education to realize anil accept what Is taking 
place. At present it would appear that there is more reticence on the 
part of the chief administrators, both at the stale and local levels, 
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ratlter than on the part of the school business officials. There is appre- 
hension, but this apprehension is probably due to a lack of understanding 
of the concept. 1 am glad to say this picture is changing; changing as a 
result of dissemination efforts on the part of several groups including 
ours , but there is still a lack of understanding in our country. Our 
constituency outside the world of education, at the moment, in many instances, 
is in the vanguard. 

There also seems to be a fear on the part of some educators, that 
this new process will unveil toe many weaknesses in their administrative 
patterns and I expect this situation may prevail. It will bring out weak- 
nesses; it is bound to do so, just by the very nature of it. However, I 
submit to you that any administrator of stature certainly should he willing 
to accept these weaknesses as they are identified and do something about 
them and as a result build a better system. 

Number five, very simply, is t lie problem of Just plain everyday 
resistance to change. In other words, we have done it this way before, it 
has worked pretty well and so why bother us with this complex business. 

Such an attitude may be acceptable for some persons, but I do not think 
our constituency is going to allow us to rest. I think we will be 
asked to apply some phase of this concept to the decision-making processes 
in the very near future. 

Number six, which I *m glad to report is diminishing rather rapidly, 
but which for a while has been n problem, is the lack of coordination between 
various projects across the nation. USOK policy does not call for tight 
coordination of effort on projects of this type, primarily, as i understand 
it, because the Congress is always afraid of being accused of federal 
domination. However, the project directors across the country have gotten 
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togetlior informally and there is a much greater sharing of information. T 
am delighted to toll you that the cooperation between project directors 
has been very good and it continues to improve. 

The seventh problem is the one which I have called an almost involvable 
problem. It is the problem of satisfying each of the 50 states. In sup- 
port of my listing of this particular problem, I offer the following 
thoughts , 1 would remind you, for example, of the variance in the state 

laws and the reporting processes. Also I would remind you of the great 
variance in state support programs and state formulas. T call your 
attention to the varying degrees of fiscal independence and fiscal dependence 
and the varying size and characteristics of the different school districts 
along with their wide range of educational needs and problems. When 
you put all of these variables together and you think about the assign- 
ment of developing a single conceptual design that will be applicable to 
meet all of these requirements, you can understand why 1 might wish to 
just leave the project. However, we still have a commi tmen t ; but again 
as a reminder, it is to be a conceptual design and not a "black box." 

There lias to be a high degree of flexibility in this design so that we can 
maintain the fundamental rights of the individual states and reasonable 
autonomy of the local districts. 

For the rest of the presentation I will try to be more on the positive 
side. Let me recall just a few of the more promising happenings and also 
a few of the areas of consensus to date. Communication and coordination 
among the project directors; communication between states; communication 
between the pilots districts, our partners and other districts wldcli are 
working on this concept gets better all the time. Such Is all to the good 
because we need to share this Information fully.. Writing, research, and 
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study Is on the Increase nnd each month as I read new articles and talk to 
the people Involved In research (a number of men are doing their doctoral 
studies in this field and we are cooperating with them), I find there are 
increasing signs of greater responsibility in reporting development. 
(Incidentally, I should tell you that this design itself represents the basic 
efforts of a doctoral study on the part of John Gott at Washington State 
University . ) 

There are signe of increased support and interest in all segments of 
government, I think you will see how much emphasis is being given by the 
USOE and the office under which we operate, the National Center for Research 
at t lie Elementary and Secondary bevels; when I tell you that thus far, 
ours is one of the very few projects funded for 1970, Such will indicate 
the importance the government is placing on the application of this concept. 

We are getting much better support from the professional organizations 
and from the institutions of higher learning and at this point I will make 
this observation. I think that for the in-service programs needed, the 
institutions of higher learning are going to have to accept prime responsibilit 

Finally, we aie getting better support from influencial segments of 
t he public which are trying to understand what this concept is all about. Hope 
fully, they are going to give us some time to get the design developed properly 

We are finding that there is more recognition on the part of adminis- 
tration and boards of education that this new approach requires the involve- 
ment of many more persons in the planning, developmental and decision- 
making process. No longer is management of education a unilateral process. 

The application of PPBES concept calls for broad involvement at all levels 
well beyond the central office. 




243 

As far as consensus is concerned , we have an agreement on a joint 
rationale, we have consensus and support for the design itself, Vhen 
it has been developed we have agreement that it must be very flesible and 
suitable for small, medium and large districts. We have consensus that 
there is a great need to indoctrinate everyone in the importance of reaching 
agreement on basic goals and objectives to he achieved initially, coupled 
with long-range planning. These points are fundamental to the application 
of this concept. You and I know that for too many years we have operated 
on the single year approach in our own allocation of resources. Also any 
additional resources allocated to us usually have been on a percentage basis 
and on the basis of political expediency. 

We have consensus that the conceptual design must reflect a pupil 
centered character with emphasis on the learning process and as you look 
at the design with me later on, I hope you will note whether we have cap- 
tured these points of long-range planning, multi-year approach, focus on 
the learner and what happened to him in the learning process. 

We have consensus that evaluation as it relates to the degree to wnich 
the objectives have been attained will continue to be our most knotty pro- 
blem, However ( and this is very important to you people who are specialists 
in evaluation), we are in agreement thus far that not everything can be 
quantified and that there will still be a rather high degree of subjective 
measurement as compared to valid accepted objective measurements. Now, 
please do not leave here and quote me as saying that we are going to 
do away with objective measurement procedures. Of course, having established 
basic objectives and enabling objectives as part of this concept, wherever 
we can measure such by valid, accepted instruments, then certainly we support 
this practice. But we do also recognize that subjective Judgements are 
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going to be very important in the evaluative process* Therefore, in the 
design we have tried to point out that evaluation is a two-way street, 
subjective as well as objective in nature. 

In conclusion 1 would like to share with you a few fundamental points 
and principles which we feel must be considered in the developmental 
process. Again I shall be rather deliberate in presenting these to you 
because I wish to imprint them in your mind and then later on, have you 
look to see whether we have captured the application of these points in 
our schema. 

First I would emphasize tc you the importance of building initially 
from resources, and encouraging the staff and others to think in terms of 
resources as people, materials, environment, time, values, with dollars as 
a means of procuring these resources. I’m afraid that too often we think of 
resources as dollars only, and I f m afraid that down through the years we 
probably have neglected too often, the effective application of our most 
valuable resource, people. Obviously dollars have to be considered. However 
the point I am trying to make is the consideration of resources in the 
braodest possible sense. At this point I must emphasize the very important 
part which administration must play in the identification and effective 
utilization of resources and encouraging others to do the same. 

There seems to be a consensus that the design itself should lead from 
an examination of resources to the development of and the determination of the 
relationships between objectives, programs, processes, and evaluative pro- 
cedures. There seems to be an every increasing need for stronger and more 
effective leadership at all levels in the planning programming process. This 
process will include not only the identification and acceptance of ma}or 
objectives, programs and processes, but also sub-programs, sub-objectives and 
alternatives available to all involved in the decision-making process, 
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In summary, 1 have taLked about long-range planning, about the identi- 
fication and allocation of resources, the establishment of objectives, the 
establishment of sub-objectives, tbo development of programs and sub-programs 
and the accountability factor all as part of the application of tills concept* 
In re-emphasizing these points again 1 am trying to get away from the 
strnght program budgeting aspect. There is much more to the process than 
Just applying a budget to existing programs. 

There seems to be agreement that this modern approach to the develop- 
ment of an educational resources instrument must have as Its focal point 
the instructional process and what happens to youngsters. Here again there 
Is an implication that ndmlulstrat ton at nil levels lias a prime respon- 
sibility for professional leadership, It must be remembered that I’lMiKS 
represents a management system and not Just a budgeting system alone. 

It is a management system and we are moving even now toward discontinuing 
the use of the monograph of PPBES and moving into the Educational Resources 
Management Design concept. Tt will involve details. Tt will involve 
the sifting of information and the consideration of options for effective 
use of resources and evaluation. Alternatives Is the name of the game. 

PPBES or KKMD offers a means of organizing this Information In an ordorlv 
fashion. This statement causes me to stop again and rend nd you that 1 
know you have been doing some of these things in vour school system. 

There has been some planning; there has been some programming; there has 
been some evaluating. But have all efforts been organized into a total 
system which begins with a hard look at your needs and problems and 
involves long-range planning, development of suitable programs related 




252 



246 



to this planning and these needs and problems, resource allocation 
according to a plan, and evaluation to introduce the accountability 
factor. It is a total system we are talking aboul. It offers an 
opportunity to move the decision-making process down the ladder in 
varying degrees of responsibility. 

You will have an opportunity to see a series of schematics 
which illustrate the Research Corporation of ASBO’s Educational 
Resource Management Design as developed to date. As you view this 
design, I would like to solicit your opinions as to whether you 
feel our initial effort has encompassed the previously mentioned 
concepts. As I indicated to you earlier, because we have completed 
the dissemination and feedback process for the readiness year of 
1968 , I will be able to share with you in the next presentation the 
compilation of feedback which came to us concerning the written 
document which we must not prepare and are in the process of 
preparing, in support of the schema itself. 
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This is the introduction to the conceptual design ns wc have put it 
together to date. It applies the ITUS concept to the field of education. 

1 have given you quite a bit of background for this presentation, so 1 run 
going to move right into the design itself. As 1 told you. It is our 
charge at the end of the project to present to the II. S. Office of Education 
a conceptual design* What you will see here today I s I hi* skeleton ol this 
design ns we see It now. 

Chapter 2 of the first section of the document Is 957 completed. 

This morning l mentioned the name of John Cott, who Is a graduate student 
at Washington State University, he lias developed his dissertation around 
this idea, and I wish to make certain that he gets a large share of the 
credit for the development of this design. He has had the help of the team, 
and we have all worked with him; but he has been the prime mover. Copies 
of Chapter 2 have been turned over to the other writers. We have taken 
Chapters 3, 4, 3, and 6 and built those around the major processes, 

Dr. Bliss is responsible for the leadership on Chapter 4. Programming, as 
well as having rosponalhl l i ty as a consultant. But ns he would be the first 
to tell you, he is not operating alone. Programming is part of the whole 
picture and the writers must coordinate their efforts. 

Let me go back for a moment to Chapter 1, You will remember this 
morning I emphasized change to you and I emphasized environment and the 
School’s responsibility to the society to which it serves. So we have 
entitled the first chapter "Society’s Expectations” because it represents 
a look ahead. Chapter 7 deals with necessary organization and reorganization 
within a school district, as well as in-service educational programs. 

Chapter 8 deals with interstate and intrastate problems. Chapter 9 deals 
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with Implications for the future, I won't take time to tell you about the 
other writers unless, after the discussion, you are interested in knowing 
who the other writers are. I can assure you that we have put together an 
outstanding team because we have been able to persuade some of the outstanding 
lenders in the country to participate in l he development of this document. 

As you look at the screens tills afternoon just remember that what you 
are seeing is the backbone of Chapter ? which is being developed In depth 
along with Chapters 3, 4, 5 and 6, There is a complete Interrelationship 
between all of them. Section 1 is the backbone of the document, We hope 
that it will be written in such a manner that you people as school superin- 
tendents and your board members and your teachers can take this document 
and find it readable, not too highly technical, and from it we hope you can 
glean the guidelines for applying tills concept for your particular district, 
Because there has been cons i derab le pressure on us and I think rightfully 
so to do something more from the standpoint of the "how- to" approach, we 
have added a second section to this document which will deal with the 
"how to." Just recently we have contracted with a firm of specialists in 
t lie field of systems analysis. This firm has reviewed our design and the 
firm members feel that they can do a job for us. Therefore they are going to 
take our design, and with tiie help of one of our research associates who is 
a specialist In systems analysis himself, they are going to, in his words, 

"put some meat on the hones. 11 They are going to take this conceptual design 
as we have developed it and expand It on the basis of resources analysis 
and overall systems analysis. 

In addition, we think we would be remiss in our document If we did not 
say something about the area of PKRT, MIS and simLlar techniques which arc 
comparatively new to the field of education and which will have a relation- 
ship to our design. 
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I told you earlier that we have a partner in Dade County. Dade County 
will p,t vo us a certain amount of feedback In the form of recommend at 1 ons „ 
especially as they might relate to the program structure as well as per- 
formance, We have seven pilot districts as well as Dado County which have 
been in the process of testing various segments of the design. We expect 
that they, along with Dade County, will give us very complete case studies, 
Those studies should not place constraints upon you as school administrators 
but hopefully will give you guidelines and Ideas for the application of the 
design to your school district. 

Thos of you who are experts in the field of school finance, and, of 
course, all of you as school administrators, are familiar with the handbook 
series of the U. S. Office of Education. 1 assume that all ot you are aware 
of the fact that Handbook IT is now in the process of being revised. It 
will be completely revised by June 30th of this year and will ho distributed 
in rough draft form for consideration by selected school administrators 
during the next school year, From the beginning It was apparent to us ns 
it was to the U. S. Office of Education and the Handbook J! contractors that 
there must be complete compatibility between what we arc doing and what the 
contractors are doing In revising Handbook II. I can assure you that we 
have had fine cooperation from the U. S. Office of Education and the con 
tractors, Evan ns late as last week, I met with the national committee. 

We reviewed the handbook especially ns it might have compatibility with our 
design. In the time allotted to me today l will try to show yon, part wav 
through the design, how the cross walk between our design and the handbook 
will be accomplished, l will l rv to show you In capsule form how the 
theoreti a l will be translated to the practical. 




There will be one other segment of the second section which wil 
with the natter of attribution. However, this issue is so far in the 



that I hesitate to say anything more about it. Also* we have devoir; 
new glossary in relation to the design itself. We are trying to keep 
definitions comparatively simple. 

I am now going to walk you through the design step by step. ISc 
you have quite a bit of reading to do, I will be rather deliberate. 

The question has been raised as to why we place a development nl c 
on something which is within the public domain. The answer is comparatively 
simple. This is a U. $. Office of Education project. Hie U. S. Office, of 
course, would be expected to have prior rights to It, and It is their rec- 
cemmcndat ion that wo cover it with a developmental copyright. And, of course, 
the Research Corporation of ASBO lias a special interest In this document 
and feels that it wants its rights to be protected. 

There is another reason. The demand is so great for this national 
design, whether it be ours or someone else’s that a great many persons who 
wish to serve as consultants who would like to have it in advance. There 
are many school districts which would like to have it in advance, We think 
this would be a mistake because it is still subject to revision, and we 
are still getting test results from our pilots and there are still some 
revisions to be made. We feel that to distribute it now on a widespread 
basis would be poor Judgment. 

t Indicated to you this morning that we had decided to change the 
title. 1 will take Just a moment to give you the rationale behind the title 
as we see it. We felt that hreause this design will he influential in the 
field of education we should call It "educati onal Resource Management." 

Because it affords p toper Identification and allocation of resources which 
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are so important. wo felt t!mt those should ho Included in the title also. 

It is management terlinifjijp and hence the introduction of the word management 
In tlu 1 title also. Wo may drop the word design from the title ultimately. 

Some of you know Dr, Steven Kne;:ovicli, the* Associate Secretary of AASA. 
lie ts tine of the specialists In this field. Me told me recently tli.lt at this 
year's National Academy Clinics I’HIKS has proved to he tlu* number one tuple 
along with teacher evaluation and general evalual ton. I mention Steve's 
name particularly because he feels the title of this concept should be 
RADS. In Ills new book he talks about Resource Allocation Periston Systems 
(RADS). Regardless, wc are getting away from a title that tends to deni 
with inanimate objects and suggests that ve are dealing with human beings. 

Slide .* From the beginning ve decided that perhaps there ought to 
be certain assumptions called to your at tent ten. I have set the stage 
for walking you through the design at various level.*. As you read it. I 
would remind you of something I said this morning. More and more ns you 
get Involvement from your staff and your constituencies your programs will 
expand. As a result of greater involver.ent your resources will never equal 
your demand and consequently you have the stage sot for the study of 
prior it ies . 

S lide . Those of you who are familiar with the FTBS concept will 
remember at the top level you will deal with three processes? inputs, 
processes . and outputs. For the next lew notrents ! vlll be talking to vou 
at that level and the application of these processes to the field of educa- 
tion. Vou will note that almost Immediately ve emphasize the learner » 

Slide, Objectives of the school system. Once again ve are Introducing 
a few of the phrases which 1 talked about this morning: the natter of 
strategy, program strategy, natter of effectiveness and the question of 
alternatives, K repeat, alternatives if the name of the game. 

O ♦The diagrams in the slide presentation will bo made available at a later 
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Slide, Productivity of a school system, I will stop at this point 
for lust a moment ami call yiuir attention to a phrase In the middle of the 
Assumption. It denis with the organization of learning Activities and 
support services. You will see Inter that we define n program as a con- 
figuration of learning activities and supporting services. If you will 
Imprint this point in your mind as we move through the design it will he 
helpful because we will be referring to it time and again. 

Slide i An important point to emphasize is the matter of long term 
planning and that the greatest benefits result when the costs are considered 
on a multiyear basis. 

Slide i Final assutr.pt ion. Once again this particular assumption 
attempts to put together In capsule form that top level of the PPBS concept 
which Includes inputs, resource allocation, process, outputs or outcomes* - 
the relationship between outcomes and the objectives which you have established 
for yourself . 

S 1 ide , You will remember in the repetition part of my presentation this 
morning I was talking about resource management and some of the definitions. 

In one instance, I referred to the environment of which the school is a part. 
You will remember that I made reference to the school and its responsibi li ty 
to the society which it serves. 

At this point in the design ve are trying to establish a relationship 
between the school and society. And so ve have placed the school as an 
Integral part of society. We felt in the original diagram vc should show 
that it is a strong part of society which It serves. 

We derive those inputs f ro* the society. Identified on the right hand 
screen some of these inputs (resources). Again let me remind you that 
dollars are the means of securing these resources, if you, for example, choose 
to place dollars as a resource also, certainly tills is your decision. 

0 
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Those resources arc turned over to you and to ne as educational 
administrators and it is our responsibility to use tuese resources effectively. 
From these processes wo have the ovitputs which are represented in terms of 
specific growth on the part of the learners. 1 would call your attention to 
the right hand screen and the last I t em — at t i tudes . This causes no to remind 
you that there should he not only objective measurements hut also some sub- 
jective measurements as well. 

SHde. There is a reason for the colors. If you would cement those 
in your mind's eye it would he helpful because as we move thtnugli the design 
we will set forth a scries of group codings. You will notice that even 
though we have changed the name of the design, we have not set aside budgeting, 
bast fall the leadership said to ns, fa your original diagram you have not 
adequately shown that this concept is an on 4 golrtf, process nor have yon 
reflected the re- eye ling idea as strongly as you might have done. You need 
to emphasize planning as well. So in the new diagram instead of the pic- 
shaped one some of you may have seen, we have developed a new scries of 
illustrations, 1 call your attention to the double arrows. Those reflect 
an on-golug process and each component is an integral part of the whole. 

At the sarre time re-cycllng Is emphasized also. As you will note, all are 
built around decision making because the design represents a new approach 
to the decision making process. 

SJjdc , Definition of naming, Now to set the stage for the next 
level. We will be walking through the activities and events of each of 
the components. I will give you |u$t a foment to trad each of the defini- 
tions that we have on the screen. Again, I emphasize that change is one 
of the most Important words to consider in this design. 
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Slides Definition of Programming. Here 1 am repeat ing what I said 
a few minutes ago that a program represents a configuration of interrelated 
learning activities. We have introduced a new statement at Mils point 
when we are talking about an enabling objective. In this design we will bo 
dealing with overall goals* general objectives and enabling objectives. 

Slide . Definition of Budgeting. Admittedly the next definition is 
a little bit complex. Wo decided to get all of the points into it so I 
will give you a longer period of time to rend it. 

Pethaps more important than anything that is said in the definition 
on budgeting is the fact that prior to this point in the design we have 
dealt with planning; we have dealt with the consideration of alternate 
strategics; wo have dealt with programs involving both learning activities 
and supporting services; and we have dealt with the Identification of 
resources and allocation of resources. All of those steps have taken place 
before the budget process. I cannot emphasize this point loo much . In 
other words, It identifies a new role for the curriculum specialist, middle 
management and certainly for you, In a sense, as chief administrators . 

Slid e , You will find us introducing this slide tine and again pri- 
marily to remind you that each of the components of the design are all 
interrelated and all of the activities in each component end up as part of 
the overall picture. 

The next series of slides represent recommendat ions by the leadership 
last fall. They said: You need to include more in the way of detailed 

activities, which in themselves can he expanded upon in a school district by 
your professional teams. What you are about to see nrs# represents the 
skeleton of A series of activities which ve think you could follow In 
implementing aprogram in your school district* 
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SI i do . First of n 1 ] t net iv! tics and their definitions. Activities 
terminate in an event. Wo Introduce a very simple definition of tile event 
Itself. 

Now we arc ready to move into the planning process and its activities. 
May I remind you that from this point on we are talking about the strong 
relationship which exists between the school and the society of which It is 
a part. 

Slide, You suggested that wo begin not nnlv hr identifying these actlvi 
tics, but by trying to Illustrate them through three dimensional models. 

The question has been asked of us, "What do you no an by task force plans?" 

For example, one of our pilots, which has been operating now for a year and 
a half, organized a task force of approximately '*0 persons, About 13 members 
of the task force were members of the professional staff. They had 4 or S 
students on the task force. The rest came from the community at largo, The 
administration and the board tried very hard not to have t lie task force made 
up of persons vlio always volunteer, It was a real effort to have the task 
force made up of all segments of the community so that t ho planning effort 
would be truly related to the needs and problems of the district. 

I do not feel that the task force should be extremely large, Ve have 
them ranging anywhere fro® 30-60. I think the California project has Ift 
pi lor districts and they have indicated that their task forces range anywhere 
from 25 to 100. 

$11 d e . 1 said this morning that the field has suggested that we must 

consider early the identification of resources and problems so ve placed 
this as one of the first activities after 1* o task force is formed, You 
cannot establish goals and objectives tint I I you have taken this first step. 
Ovrr here on the right hand sc reen we have ti led to lllusl *\ite this Idea 
in a three dimensional model. The relationship on the left suggests that 
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it should be considered at all three levels — local, regional and national, 

You will note the long term approach. 

Slide « I will give you a moment to read these four activities on the 
left hand screen and then offer a comment. Please note the words that were 
emphasized this morning: goals, priorities, resources, analysis. And over 

on the right hand screen in the three dimensional model we arc suggesting 
that analysis is one of the Important features of this whole process. More 
sophisticated resource analysis will be handled Just a little bit later 
on in the design, 

Slide , The salient features on the left hand screen of this particular 
slide: The broad statements of responsibility and such of course refers to 

the matter of broad or general objectives. In other words, in the previous 
slide we selected broad goals, He can now move into the selection of general 
objectives which is one step below broad goals. He have covered the idea of 
analysis and selection of broad goals, After we have taken these steps we 
are ready to transmit the recommendations from the task force to the board 
of education for review And adoption. 

Two points in connection with this particular part of the picture. 
Obviously we would not, should not, and could not overlook the responsibility 
of the board of education, This leads me to say that all of our pilot 
districts and all of the California pilots and others across the country have 
always had representatives of the board of education of their task forces, 

It is most important with all the hard work for overall planning being done 
by the task force, to have strong lines of cowiunicat ion fro* the task force 
to the board and return. In the final analysis the board of education, the 
properly constituted authority, makes the final decisions on the recommenda- 
tions which the task force sends to the board for consideration and final 
action. 
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Slide. This morning 1 said that re-cycling is important. I said 
ll again this afternoon when 1 showed you the basic diagram. I indicated 
that re-cycling is essential within a component as well as re-cycling in 
the overall process. Why? Because there will be change . The needs and 
problems will change. The resources will change. The capability of the 
school system will change. As a result of those changes there should ho 
re -cycling, in order to Insure an on-going process* which Is responsive 
to the society which the school servos. 

Sit do . Again this reminder that even though we have ]usi walked 
through planning and its activities It is .still nail ol the overall picture. 

Slide. We are now ready to take you ihiough the next process , that 
of programming • The statement on the right hand screen Is merely a reminder 
of what vo mean hy prop ramming, rrogratming docs consist of a configuration 
of Interrelated learning activities and support services, On the next slide 
you will see the relationship 1 am stirc. One other item t.e., the point 
In the process where the professional staff takes over. I am not suggesting 
that the professional staff does not have a responsibility In the task force 
but it assumes a much greater degree of responsibility at this point. 

Again the question has been raised of tis, 'Vital do yon mean by professional 
te.ws?’ 1 Mow many should be on a loan, wbat should be the makr-up of the team 
Our document will give you examples hut our document will not tell you as 
p rofcssl onals hew you should put together vout own team. We will try to 
establish Ideas and guidelines but wo think the final determination of this 
matter Is yours and yours alone. 

Hie general objectives having been established by your task force* 
are ikw turned over the programming teams for further action as Illustrated 
In the next few slides. 
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S l ldc , The ran J or point wc are suggesting here is that you can usually 
determine more than one way to accomplish the general objective. There may 
be three oi four ways available to you. There may be even more. Again-- 
your decision. The question has been raised of us, ’'Will you give us 
examples of general objectives?" The answer is yes. However, we did remove 
one slide from the last set last fall in which we had specific examples 
because we found that merely by suggesting terms which might possibly serve 
as an example of goats, persons were tending to say that wo were promoting 
the Imperatives of Kducation as major goals. This morning, Dr, Bliss made 
several references to the Bloom taxonomy, 1 expect that now Hr, Bliss will 
bo the person who will ho identified as supporting Moon's taxonomy as the 
basis of over, ill goal determination. So we have purposely left that slide 
out but in the document we will give examples from the case studies from our 
pilots. Thus far one of the best sets of overall goals and general objectives 
written by one of the districts (not one of our pilots, by the way) was cne 
in which the staff and task force sat down together and determined what they 
should be in terras of their own current needs and their problems. 

S lide , This is the point at which we introduce this matter of alterna- 
tives. The question has been raised of us , "What do you mean by alternate 
program strategy? 1 ’ For example, wc might take one of the most common ones. 
Suppose that your task force has .agreed that one of the overall goals of your 
community and your school district would be to make your youngsters more 
literate and much more skilled in common! cat Ions . From these ob jectives, 
your professional staff prepares a series of specific objectives or enabling 
objectives for carrying out these general objectives, Again your staff is 
faced with the problem of how to go about doing the Job, 

Sli de . Through these pyramids you can see Illustrations of different 
numbers of alternatives that might he avalalble within a combination, 
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Suppose some segments of your professional team said ve think these objectives 
can best be accomplished by reduction of class size. Another group rrny say 
we think our problem is at the early levels. We need to offer something more 
In the way of preventive services. You may have a group of teachers at the 
lun (or high level or middle school who say we have youngsters with reading 
problems and we need to correct this by bringing In more remedial teachers. 
Then we may have a third group which Is looking ahead ami say that so much 
has been done in the wav of new technology that we ought to spend more money 
on some of the newer reading equipment or materials. Finally, there may bo 
another group who says we need to compromise and utilize segments of each 
of each of these Ideas. Thus you have an example of the eons I derat I on of 
a l tor nnt (ves . 

We have talked about various program strategies. You may say that you 
follow this procedure now, hut the question is, do von do the total job. 

Do you do it on t lie basis of the long term plan, t Tie broad planning that 
we are talking about, the es t ahl islvtient of long term objectives, and do 
you look at all of the alternatives available to yon, 

S M de , You will notice that we have added a slide on the right hand 
screen which deals wit halternatlve strategy selection and analysis. In 
other words, you begin to look at effectiveness. You begin to screen, vou 
begin to analyze. You begin to pay attention to tills idea of cost effective 
analysis. You look at the benefits. You look at some of the constraints 
in terms of resources available to you, constraints in terms of time, con- 
straints of political attitudes. On the other hand, the benefits mnv not be 
as great in urns of the lime and monev vou ■mist -spend. So vou analyze and 
select the optimum program strategy In line with your resources and potential 
benefits. Wc have been criticized for using the tern optimum, We have a 
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rccommoruiat Ion 1 1m t perhaps we ought to use the word preferred. Regardless, 
wc take this configuration of strategies and put them together Into the pro- 
grams, Programs, as l indicated before are a configuration of learning 
activities and support services. 

SJjldc , Again we remind you that rc-cycitny, within the component itself 
as well as re- eye ling within the overall process Is very Important. Again 
lot me emphasize the very important role that the persons concerned with 
Instruct Ion and the learning process play in planning and programming, 
Although votir Inis I ness of f trials wll 1 1 to some extent, be Involved in 
resource allocation, the responsibi 1 i ty for such now rests primarily with 
the instructional staff and not with the business staff. 

Slide. Again the reminder that the definition of budgeting as you saw 
It a few minutes ago. t will give you a minute to read each of the next 
few slides as wo move along and I will offer only a comment or two on each, 
it lias boon most interesting to us to note that each of our pilots and pilots 
of other projects, as they have gone about the business of testing our 
design, lias felt the need Initially to examine Its organi zat ional sttucture. 
Kach district has told us that they have had to do some reorganizat ion In 
order to apply the concept. 

Slide , Now wc have moved into the budgeting process which we arc going 
to call both budgeting and resource allocation. Your business official and 
your business department from new on need to know far more about the 
instructional processes than they have over known before. Related to tills 
same point , your Instructional people must know Tar *joro about the business 
process than previously. 

Slide, Nowhere have we suggested that voti sol aside the budget format. 
However, we are suggesting that the budget format of the future will look 
far different from the one you have known. 1 can tell you from the revision 
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of Handbook II that the present budget format st art inp. wi Lit administration 
as the 100 category, instruction 200, etc., will no longer be the pattern 
in Handbook II, Therefore, in a year or so you would do well to get ready 
for an entirely new approach which will be compatible with this design. 

Slide . Again I would like to remind you that resource fdent i f lent ion 
and the development of programs and analysis and application and allocation 
of resources according to a plan lias been almost completely determined prior 
to the budgetary procedure. Resource allocation, although it takes place at 
this level to a limited extent, has already been decided for the nos l part in 
the planning., programming process. 

Slide. Again I remind you that we are mu forgetting the responsibility 
of the board of education. The hoard of cdiieat Inn does have the final 
decision so tar as the budget document is concerned. 

S^lijde. The question has been raised of us as to whv ve put that second 
statement in the list of activities. These of you vho administer fiscally 
independent districts probably do not have to be concerned. However, in 
quite a few districts the school board has to answer to an authority beyond 
Itself. Because tills Is true, we felt that this statement should be in there 
with the notation "If required/ 1 

SI Ido. 1 have no particular comment to make on this slide. I think 
I have emphasized enough the idea that wo will utilize these resources and 
support services, all of which will lay the foundation forthc slides which 
you will see In Just a moment. 

SJLide. Again the emphasis Is on re- eye ling. 

Slide# He have done a great deal of soul serachlng In out study of 
the accounting structure, and ve have been In close i omrunleat ion with 
the leadership Including discussions with board members. From all of these 
people we have tried to determine. . .how many classifications the const Ituncy 
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really needs. I an not only talking about our boards but our communities 
and our state departments and to some degree the reports we must make to 
the U. S, Office of Education. We have decided to stay with the five 
classifications but the Handbook II contractors wanted a sixth one i.e., 
the fiscal year. We might have to change the next three slide3 in our 
schema in order to be compatible. 

Slid e » We think that this should take care of most requirements. If 
not, it seems appropriate to have boards suggest that certain state laws 
should be changed. In the function classification we have listed the 
three items we intend to use. The big city districts urged us to stay with 
five rather than three. These three are: instructional services, support 
services, and supplementary services. 

Probably we will split support services two ways: support services — 

instructional, and support services--non-instructional . The non-instruc- 
tional support services such as transportation, food services, operation 
and maintenance, could be taken care of at the next level. Also in this 
slide and as an example we have tried to introduce the idea of the computer 
usage . 

We will probably add one other function to be compatible with 
Handbook II. It was agreed upon by the national committee last week that 
in the function dimension we should have instructional services, support 
services, community cervices and a fourth which would be called non -funcational 
tr ansactions and which would take care of outgoing transfers whicli are so 
often misunderstood . 

Slide . Having taken you now through that first level, I will move you 
Into the second level. At the moment you will find that the function of the 
instructional services and its category is completely compatible with the 
handbook revision. In other words, these four categories are exactly as they 
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will appear In Handbook II revision under the function of instructional 
servi ces . 

For those of you who arc taking notes, the subdivision of support 
services at this same level probably will be three fold; namely: pupil 

personnel services, instructional support and general support. Again, 
hopefully this part will be compatible with Handbook II (Revised). 

Slide . This slide represents the third level in the accounting structure, 
I was hesitant to leave this slide in the series because this distribution 
was a point of. great controversy at the last meeting of the national committee, 
It was the feeling that if we left this division of classroom teachers, 
classroom teaching, and other responsibilities, l hat we would be placing 
constraints upon you people within your own districts. For example, if 
you wished to support the Idea of the non-gradod classroom or you wished 
to deal with differentiated staffing within your own school system, for us 
to set up subdivisions would be a mistake. 

If this level was left open-ended so that you could feed back into the 
regular, occupational, special and continuing education dimensions, you 
would satisfy your own needs for the most part within the basic processes 
of the various services and not have any major problems. I have a feeling 
that this tk ird level example will be abandoned and that this level will 
be left open-ended. It will be up to us, therefore* in our document to give 
you a series of case studies that show you different types of program 
structures and give you examples of implementation. But it will be up to 
you to develop your own program structure. 

Slide . Now I take you Into the final component and this is the one 
that will probably be most difficult to implement. In 1 1 1 i 3 particular 
diagram we are trying to suggest that you consider the learner at the point 
he is introduced into the program; that you take a look at the objectives 
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which you have established for him and the program you have established 
for him, and determine where he s tends at the point of beginning. In 
other words you will evaluate him both objectively and subjectively, all of 
which gives you data, all of which gives you an initial evaluation. The 
implication here is that you may have prepared a program for a particular 
group of youngsters and initial evaluation shows that some of the youngsters 
do not belong. It is better to evaluate at the beginning, find out mis- 
placement, early and do something about it. Again you are reminded on the 
left hand screen that you should establish evaluation plans for learner 
activities and support services. 

Slide , The picture on the right hand screen suggests that it ic a 
good idea to evaluate part way through a program. In other words, don't 
wait until the end of the program to see how well he is doing, whether the 
program established for him is satisfactory, and whether adjustment is 
needed. 

Slide . At the end you take a look at him to see whether the objectives 
and the program established for him have been effective and you evaluate in 
terms of* outcome, You put it all together and you have an example of what 
the total process looks like. Again just because we have suggested three 
points of evaluation does not mean that you have to stay with three, This 
decision is yours. We do think that the idea of both objective and subjective 
Judgment is sound, We do know that over the years you will accumulate much 
data, The sound evaluation of this data will certainly lead to sound decision 
making a:id modification as necessary. 

Slide . You may remember the feedback I told you about this morning, 

We have recommendations for evaluations beyond Just the learner. The picture 
on the left hand screen and the formula is referring to the establishment of 
plans for ancillary evaluation. Ancillary evaluation, by way of example, 
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night ho the examination and evaluation of educational management, evaluation 
of personnel, evaluation of facilities, evaluation of supplies and equipment 
and, finally, the last point which I made a few minutes ago, evaluation of 
the overall process itself. In terms of project time we cannot predict what 
It will cost, what it will call for in the wav of resources, both money, time, 
people, and other factors. Is it worth all the effort? Wo have the responsi- 
bility to determine the answer In the evaluation procedure, 

Slijde, Again we Introduce the Idea that inod i f I cat ion Is necessary based 
upon data we have collected, and, of course, we again Introduce the re-cycling, 
p rocedure , 

Slljle , 1 have told you that Chapter 2 basically (s built around what 

von have seen this afternoon. Chapter 2 does not just Include the schema; 
it Includes the written word as well* It includes all of these activities 
amplified to some extent. Again, In trying to listen to the field we have 
gone one step further and in addition to writing about events and activities 
we have put together tables at the back of Chapter 2, 

Tutting tile design together and supporting Dr, Bliss In what lie said 
this morning,, that even though you have four separate components, they are 
all part of the integrated whole. 

In conclusion, I am going to be repeating something John told you, 
and you will sec It in the document also, Tt Is our opinion that this 
new approach should result in a more objective look at what we are trying 
to do in education, how well we have done it, and finally how to go about 
the process of creating change and Improvement . 

Tt Is designed to result in better long-range planning, better involve- 
ment on the part of the staff, students, community and, therefore, more 
effective use of resources. We feel that this new approach to the decision- 
making process should help to build greater support and confidence in our 
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school system on t\\c part of the pul) lie. This design* when completed am) 
defined must provide overall patterns for school districts of varying sizes 
and characteristics to give each room in which to move. I must emphasize 
the Importance to you as I did this morning of developing massive in- 
service training programs to improve staff involvement in the program, 
dust as Important will be more effective admiulst rat Ion at all levels for 
participation in and encourngmon t of staff members to participate in these 
various types of in-service programs. 

As you will remember it is rapidly becoming essential that a sound 
approach to the budgetary and resource allocation processes of the future 
he based on some sort of a device involving effective identification of 
resources , establishment of desired goals and objectives, careful program 
planning, the development of alternate patterns in the decision-making 
process, more sophisticated methods of allocation and accounting and 
finally an evaluation program to determine the accomplishment of goals and 
objectives, Hopefully the aforementioned statement and illustrations will 
help place effective program planning in proper perspective to this **ew 
approach to the decision-making process, Without it a school system, its 
board of education, and its administration are lending support to the status 
quo, The greater demand for broadening the scope of our educational programs, 
the pressures for the negotiative procedure with its great demands of all 
types, the impact of new ideas In technology, and the greater burden on 
school systems toward solving our social problems, all suggest the need for 
the development of a new design which will provide much better long-range 
planning, much more effective allocation and use of resources, We think 
that such n design should involve the application of the planning programming 
budgeting and evaluation systems concept. 
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SYSTEMS APPROACH TO PROJECT MANAGEMENT 
Desmond h . Cook 



1 . I ntroduc t Ton 

Tlic general topic of this workshop is systems, systems theory, systems 
analysis anil related topics. You have also been talking about the world 
of Management Information Systems, We are going to he talking about a 
Management Information System which incorporates many systems concepts and 
is designed to do a particular Job which has increased in both popularity 
and need In the last several years, 

1 plan to talk about the concept of project management, why we have It, 
what it Ls, and how it got star toil. I want to talk about a management 
model which is divided into two sub phases, one called phinnlnjj and the 
other eoiit ro 1_, Tills afternoon you will have some actual exposure to PERT, 
so what 1 will do Is illustrate my model using PKUf because it Is a pretty 
good way of doing so. 

Our major interest is the concept of project management. We run into 
some difficulty because the terms project management, systems management, 
and program management are nil used interchangeably. What we are talking 
about fundamentally is the integrated management of a specific project on 
a systems basis, In other words, a look at the total project as a system. 

This Is why the work you've already had in systems concepts becomes very 
relevant here. 

Project management is the ability to pull together all the resources 
and skills needed to accomplish the job, and more importantly, at least 
from our point of view, putting all of these under the direction of one 
person-- the project manager. The project manager or t ho project director, 
whatever the name you want to give him, should have tin' authority and 
responsibility to make the decisions necessary to accomplish the program 
objectives. Ills or her success will depend to a great extent on the freedom 
to be able to move within the project to change things as needed to accomplish 
the objectives. 

Why should we talk about program management? Why should we have this 
kind of concept? What's involved in it? The tilings we are doing today 
in education are much more complex than they used to be. We have gone 
from t lie corner grocery stores to the supermarket in terms of educational 
operations. Wo are also being asked to Innovate and change. There is a 
lot of pressure for this. If we don't have some way of managing these 
projects and programs directed at change, they might not get accomp 1 1 shed , 

A . Wiuvt l s_ a V roj o e t ? 

bet me describe for you what I see as a project, A project has an 
identifiable end product , basically, It is some goal that we are trying 
to accomplish. Ibis goal can be many things. It can be a decision Itself, 
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For example, you could undertake a project which has as its end product 
a decision for a school district to enter Into KDF . This would be called 
a feasibility study, but the end product would be a document which says 
this is our decision to go ahead or not go ahead. An end product can be 
a new resource guide in terms of a curriculum unit . An end product might 
be a process of registration of students. That is, what we are going to 
do is have a project which will develop for us a way to register our 
students , 

A second characteristic relates to complexity. People, resources, 
tasks, Jobs and everything else have to in some way be integrated and 
pulled together to get to that end product. Now obviously projects differ 
in their complexity, Here the concept of simple deterministic systems 
versus complex probabilistic systems becomes relevant since probabilistic 
complex projects are much harder to manage than simple deterministic 
projects , 

The third characteristic is that these projects we are doing have 
uncertainty and risk associated with them* Some people refer to them 
as "once-through operations,” The last characteristic relates to some 
kind of time frame. 

To summarize, ask the questions: Have I got an identifiable end 

product? A fair set of complex elements in terms of people, resources, 
and tasks; something largely innovative in the sense that maybe we don’t 
have any past experience — it f s a once-through operation? Do I have a 
terminal date? If you can answer these questions in the positive, then 
you probably have a situation that is amenable to project management, 

It r s n situation for which a tool like PERT can be applied, 

B . Role of the Project Manager 

The project manager servos as a focal point or the Integrator, for 
getting all the things done in the project. What f have become parti- 
cularly interested in is the things which make for effective project/ 
program management, A project manager will he effective to the extent 
that he lias a background experience In the field of education and in the 
types of projects which he is asked to direct. The individual would be 
effective to the extent that he has had time in grade. That is, he has 
had some opportunit ies to be in a project manager position previously, 
such as an assistant project director. 

The third factor in effectiveness if training in the area of project 
management. The last factor would apply to many other kinds of things — 
the extent to which the individual managing the project has everybody 
behind him. 

C , P reject s in O rgan t znt lona l Struc tures 

bet us now take a look at how projects get put Into organizational 
structures since this will help us deal with the nature of project manage- 
ment, There are some general patterns emerging, each with its own 
limitations and advantages. One pattern Is to have the project placed 
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off by Itself under the chief official. Aa long as the project exists, 
th«re is a project director. In aany cases, he has much Independence 
to operate on his own since he is outside the rest of the structure. 
Essentially he has a lot of autonomy and a lot of independence. Once 
the project ends, it visibly disappears and the project director goes 
on to bigger and better things or to another district and to another 
project and so on. 

One of the major problems such projects have is their working as 
an independent operation which creates a problem when they try to come 
into the district and do things. 

Another way that projects are placed is to have them in some existing 
unit. The Title I rending project is placed under the unit which deals 
with reading within the district. The resources and personnel needed 
to carry out the project presumably come from that department or at least 
the people are transferred over for the duration of that particular project. 
This pattern lias certain advantages. Certainly we know the lines of 
authority, we know who is going to make the decisions, the people know 
where their reward promotions are going to come from, and so on. This 
pattern is susceptible to a major limitation and that center** around the 
idea .hat maybe the second project comes into that department, maybe a 
third one, maybe a fourth one. So what you do is have people engaged in 
"empire building," 

The most common pattern, which exists in the government and military 
and to a great extent, believe it or not, in education, is where the 
project represents an overlay upon the organizational structure. The 
project director or project coordinator is named. He is largely responsi- 
ble for making sure that the job gets done. What he has to do is utilize 
people, resources. And skills, and talents from other offices within the 
organizational structure. This pattern has created certain kinds of 
problems for project management because while the individual is responsi- 
ble for getting the task done, and he can have a lot of say about when it 
gets done and what is to be done, he often cannot say how it will be done 
because the specialists are going to do this. So the functional depart- 
ments work in their areas, but he has to coordinate the whole ball of wax. 

In a sense, he has to cut across both the horizontal and vertical structure 
of the organization. 

D. Management Functions 

Let me now talk a little bit about the functions of management. 

Planning la concerned with objective or goal setting and then devising the 
Alternative ways of implementing that particular goal and eventually choosing 
one of the alternatives and going operational with it. Organization 
generally refera to creating some kind of structure to help carry out that 
plan. This might be for example the school structure, the vertical relation- 
ships existing between superintendent, principals, and teachers. Controlling 
generally refers to the fact that once you see a plan into motion you have 
to have sense vehicle to make sure it is being carried out. People use terns 
like monitoring, review, and so on to talk about the function of control. 
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Control involves not only sensing, Jn a sense that you are identifying 
that something is going wrong, but also taking the necessary corrective 
action to get it back on track. 

What we concentrate upon are the functions of planning and controlling. 
When you are going to deal with a project or a program you have to clan 
that program, put it Into action, and then constantly check to make sure 
that it's being carried out. 

What we are really looking for ts a system of some sort, let’s call 
it a management system, which will help us accomplish certain functions, 
in this case, the functions we are trying to accomplish are the planning 
and controlling of a project operation. What wo are looking Is a kind 
of system to help us plan and control projects so that wo can be effective, 

Now, this requirements loads us to what we call a management informa- 
tion system. One of the questions we asked Is what kind of data or Informa- 
tion is of value to the pro Ject /program manager? We put this Into three 
major categories of time, cost, and performance. It is best to think of 
time-cost-performance not as independent variables hut as highly related 
variables. At some point In time, we can get an optimum mix of these, 
things and then have the project at it’s optimum condition. 

We can talk in a sense about an optimal project operation but in 
order to do that we've got to deal with these three variables and recognize 
s^me of the problems inherent in then. Let me try to give you one simple 
example of one case of this. Host of you know the Apollo space program. 

You also recall Kennedy’s statement that we're going to go to the moon in 
this decade. Kennedy set a time limit. He also said we plan to get a 
man to the moon and return him safely and thus set a performance standard. 
The only variable lie had left to manipulate was money. He was able to go 
to Congress and get the needed 24 billion. 

One of our major problems in educational project management is that 
we don't have enough experience with regard to the time it takes to do a 
job, the performance levels we can expect, or the money It takes to do 
them. If we did have large amounts of data available to us, then our 
jobs of project planning and controlling would be mucb easier. As I say, 
we are looking for a system which will help us accomplish certain kinds 
of jobs. We are trying to work up a vehicle, a method of making sure that 
the guy gets the right kind of information at the right time. We are 
trying to work up a vehicle, a method of making sure that the guy gets the 
right kind ot information at the right time. We are trying to develop a 
system which will help force decisions in advance of movement within the 
project. We’re trying to find a way to compare actual verses planned 
performance. Any system that we develop or employ cannot cost a lot of 
money to employ. 

1 l . A P roject Managemen t Syst em Model 

Yon have been given a paper called "Hotter Project Planning Through 
Systems Analysis and Management Techniques This paper was one of the 
first attempts to Integrate some of these basic Ideas. It was first pro- ,, 
seated at the Operations Analysis In Education Symposium in Washington 
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in November, 1967. Basically, what I said then l still ascribe to in 
general. Once you understand some idea of the nature of the systems, once 
you begin to understand some idea of the nature of management, and some idea 
of the nature of projects, then you can begin to develop a system to plan 
and control projects. That is all PERT is designed to do. With tills as 
a background, we proceeded to develop the project management system. That 
is what is represented on the chart in Figure 1. 

We want a system which will enable the person to manage the project 
better than he would if lie didn't have such a system. The model shows that 
there are two major sub- fund ions In the sense there are two major sub- 
systems. One of these is a planning system and another Is a control system. 

Tii other words, you have to have something which helps to do a better job 

of planning and a hotter .Job of controlling. So we have these two sub- 

sytesms. Then we asked the question "What is involved in planning?" 

There are five major tasks which have to bo done. In a sense, the 

output from each of these tasks becomes an input for some subsequent task 

ami also helps provide the kind of data Information basis the project manager 
needs to get tho Job done. The first major task (s defining the project, 
telling what this project Is all about, establishing the objectives, 
drawing the boundaries around It. You have to it raw a boundary around the 
project to know what tasks are included and what tasks are now excluded. 

Once that is done, you have to develop some kind of work pi an- -we refer 
to this as the work flow. The question becomes to some people "How do 1 
represent that work flow?" Network techniques like PERT are simply one 
way to show work flow and it operates under certain kinds of rules. 

Next, you have to get some idea of how long each job is going to 
take as well as how long the total project is going to take. The procedure 
you use here depends upon how well you know what you are doing. If yon 
have done this thing over and over again like building a school building 
or building a highway then your time estimates are pretty deterministic. 

Where you have problems Is when you go into what are called R & D efforts 
where a lot of uncertainty exists. Then you need a mechanism, a vehicle to 
take care of t hat uncertainty, to build it in, to recognize diet you may 
have failures and have to start all over again, That is why t p PERT 
system uses multiple estimates of time. It (s in order to he! you deal 
with the problems of uncertainty in both individual task and total project. 

Scheduling is a problem of looking at what kind of resources you have, and 
when they arc going to be available. You can bring a project in the situation 
and have it start on a certain date but the resources you want may not be 
available. 

Costing was labeled as the last step, primarily because we look at 
budgeting basically ns a plan for spending money. More importantly, the 
budget Is n translation of your plan over into dollar amounts, 

At the bottom of Figure l, the control subsystem Is outlined. I he 
basic vehicle for control Is reporting which can take place In many forms t 
There can he written reports, oral reports, informal conferences, but in 
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some kind of way you are trying to have management informed of vhat Is going 
on in terns of project operations. Specifically! what ycu arc looking for 
are what wc call discrepancies cr deviations from what you said vou were 
going to do and what actually happened. Now these deviations can he both 
positive ind negative. You can be doing better and be ahead of schedule. 

Your performance standards for a class in n project might be that 90 percent 
of the students will get 90 percent of the items right on a particular 
exercise. Now ns you move through tills project you might find 100 percent of 
the students are getting 90 percent right. You have a positive discrepancy 
and one ought to recycle on that evidence Just as much as ho ought to recycle 
if only fiO percent are getting t lie items right instead of 90 percent. In the 
latter case you have negative discrepancy. So you can be ahead of schedule 
or you can be behind budget and so on. 

You have to have some kind of a vehicle which tells you as a manager 
where the pioblcms are. Obviously you cannot carry out this function properly 
unless you have something done in the planning stage that tells you vhat vou 
should have been doing. This Is why planning is becoming more and more 
important. It sets the stage for checking the operations of organizations 
to make sure they are pc .‘forming vhat they want to do. Vhat the report tells 
vou is where the problem.; are. Once a problem is identified, wo have to 
find out the reason for its occurence. Ibis itself is quite a time con- 
suming process. We have to answer that question before we can take any other 
action. There are lots of reasons. Once wo Identify why a deviation exists 
then we can begin to study alternative solutions. 

Once a decision Is made then wo have to make sure it is implemented. 

Wc put a stress on tills because we find in a great many cases decisions 
are made and not implemented, not followed up on, not made sure that they 
care part of the system. The whole control sequence is built on these three 
identifiable sub-tasks because ve knev from experience that reports can be 
generated and nobody pays any attention to them; prob errs arc identified but 
nobody is listening *or a whole variety of reasons; or maybe the report 
system is such that It does not flag the prob Jen and therefore nobody can 
take action. 

Notice In Figure 1 that there is a dotted line. If you will look at the 
key, that dotted line represents Information which is being fed to the project 
data or information base. When 1 sit down and state my objective and the 
criteria for the accomplishment of that object Ive, that becomes part of mv 
data information base for reneging the project, tn the woik flow, the sequence 
of work is going to generate additional information. It Is going to tell 
you when each Job starts, when each Job ends, and so on. Then vou move over 
into tin*? estimations where you get the times to do each Job. You can use 
that information to generate for you the times that these particular events 
arc going to tske plate, or when a Job should start and when a Job should 
end as well as the total project time. Notice that the tire data does not 
feed down to the Information base. It moves over to the block called 
scheduling and resource allocation. Why? Because In the planning phase 
when ve do the estimating, we do not consider the realities of scheduling and 
resource allocation. Wc make certain assum-t tons about the kind mf resources 
ve are going to have. When we onke the estimate, wo assume that we are going 
to hAve the resources, so ve don’t have to worry about that problem. But 
the reality of life says you do hftve to eventually eet to that problem saying 
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when nr e the facilities going to he available, when are the people going 
to be available, what oilier Jobs have we In the shop that wc have to account 
for, and so on. 

Butgel information comes as the last step. Here we arc concerned with 
the cost of what we call individual work package**, Vo want vou to establish 
rate of expenditure plans showing an actual graph of how you Intend to spend 
the money over time. We want to have what we call the management or output 
budget, and we also have to prepare what we call the legal or Input budget. 

You do all this Information generation in ih«* planning phase. Notice 
what you are generating down here at the hott '>«n--tho project data information 
base* You are going to use that in managing the project, Over ai the right 
you have the question "Has your plan been accepted?'' This Is like saying, 

Has your proposal been accepted? If no, then you have to go back and do 
the replanning, Now mavbo It doesn’t require complete replanning; mavbe 
you can come bn^k and enter the system |ust at time estimating, or Just at 
scheduling or Just at budgeting. 

bet us corns? down to the bottom box or control syste i. You notice .after 
the planning Is accepted, you then go operational. Now we have to carry out 
these major tasks in tills stage. In your reports to man agorae lit , vou have to 
work up some Way to update your project. By update I simply mean report 
where we are today. Yon have to work out a system where people Cecil In vou 
exactly what Jobs have been done, which ones have not been done, when they've 
been completed, and so on. You can prepare a ^Iro report, a cost report, and 
a performance report showing exact Iv where you are in terms of these three 
areas. Now these can be combined into one report , so that vou can relate 
time, cost, and performance together, Reports become an Input to management 
actions, I have to know first of all, what Is ny goal? What is my own value 
system? What Is it I want to accomplish? Now the objective might be to 
bring this project in on time, and so my basic decisions are going to be made 
within a time f’-ame. On the other hand, my basic objective would bo that 
i want to produce the best quality product 1 can. And time Is not one of my 
major concerns. Therefore, any decision I make will always be in terms of 
that objective. 

The final box loads to Implementation. Here Is where you modify your 
plan in terms of the original setup . You communicate the change, and you 
nodlty the data base. The dotted line going hack now to the information 
base says any time you change or modify, they you go back and establish a 
new time schedule, new performance specif icat inns, and so on, They you keep 
that up until vou say, have 1 reached my terminal event; that Is, have I 
completed my objective. If the answer Is yes, you have completed the project; 
if no, you keep going until vou do, 

UK Role of TKRT 



Now what PTRT enables you to do is accomplish all of these tasks, PFRT 
is a tool for you to get this job done. What it concent ^ntes primarily upon 
is the work flow or network. Its second major emphasis Is upon time — the 
planning and controling of time. Now it can be used to Include performance 
and cost becai ;e 1 can relate cost to tine, and l can relate cost to work. 
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and I get my work breakdown out of my project definition, So F am able to 
begin to relate time and cost. Eventually, i have to relate time, cost, end 
performance all together. This in the context or the .situation for which 
PERT in designed. The specific technique** , the specific rules, are available 
in almost any standard reference work on PERT, 














PROCEDURAL ASPECTS OF PERT TIME ANALVSIS 



Kirby L, Madden 
Introduction 

Conceptual presentation of the topic of systems analysis in my Operations 
Research class usually results in questions pertaining to its workability. To* 
day * am going to talk about one type of network analysis technique, PLRT 
(Program Evaluation and Review Technique), and illustrate that although complex 
to some at first examination, it is a very workable and useful managerial tool. 

As indicated in the handout, the PLKT process consists of a number of major 
operations. Each of them will be discussed and later applied to an example, 

A prerequisite to PERT Analysis, not listed in the handout, is to define the 
objectives of the project as well as its limits and also the relationship of 
the project to the overall objectives of the organization. This step was omitted 
because there is not enough time to consider it and its relationship to the 
managerial planning function, however, it does bear mentioning. 

Creation of the Network 

Activity Analysis 

In this phase of the PUT process the main objective, much like that of the 
production planner, is to specify the jobs/operations necessary to accomplish the 
objectives of the project, in PERT terminology the jobs are referred to as 
activities, while events designate the start or completion of an activity. In 
most cases, activities require the use of some or ali of the factors of production, 
The exception to the rule is what is known as the dummy activity. This type, to 
be exemplified later, is employed to maintain the logic of the network. Though 
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used frequently in PERT problems, this concept is not solely a product of PERT 
analysis. It is just as popular in the matrix operations of the dynamic pro* 
gramtiiing model. 

Theoretically, the number of activities in a project depends upon the 
amount of detail required by the project planner. The degree of detail, in turn, 
depends upon the level or amount of control desired, which is a function of the 
relevance of the project. In other words, activity analysis is similar to the 
managerial principle or strategic point control which states that the more 
strategic a point the more control needed. The measurement used to determine 
the strategic area differs depending upon the organization and the point within 
that is selected. Note that this principle applies not only to the entire pro- 
ject but, also, to individual branches in the project. 

Arrow Diagramming 

Activity analysis is followed by arrow diagramming or flow charting, as it 
is commonly called. Here, the interrelationship of the activities is pictorially 
displayed. 

Three guidelines prove helpful in determining the position of the activity 
in the PERT network. They aret 

1) what activity must be completed before this certain activity can 
be initiated? 

?) are there any activities that can be performed parallel with this 
study? 

3) what activities succeed this activity? 

After sequencing the events, arrows are drawn to depict the activities and 
to indicate the flow of work through the project. The tail of the arrow re* 
presents the start of an activity and the head represents the completion. It 
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should be noted here that in the forthcoming charts the length of an arrow in 
no way represents the completion time ol an activity. 

Numbering 

In order to distinguish activities each event is numbered. The general rule 
for numbering is T.h. C H.N. where T.N.is the arrow tail number and H.N. the arrow 
head number. 



Illustration 

Before continuing with the steps in the PIKT process lets introduce a 
special construction example which will facilitate understanding of the process. 
It is far removed from the field of educational administration but serves to 
illustrate that the technique is quite applicable to those projects meeting the 
qualifications discussed by br. Cook. 

The contractor, in this special project, has agreed to do the following 

activities!* 



1) Pour foundation. 

7 ) Acquire building materials. 

3) Plant lawn. 

4) Lrect framework, 

5) hack fill dirt and level ground. 

6) Install drainage tile. 

7) Remove forms, 

8) Install floor. 

Activity analysis, arrow diagramming and arrow numbering result in the 
following network. 



* Adapted from the working material of Professor Nicholi hiemehs, University 
of c.eorgia. 
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Each tern, I Rive my Production Management students some preliminary PERT 
data and ask them to construct a network. Being novices at this type of work, 
their efforts usually result In all sorts ot project configurations which seem 
unworkable. But as long as the correct activity relationships are represented cl»e 
network Is correct. The "best" shape will depend upon the project controller since 
he must work with the network and, therefore. Is Interested In the one that allows 
for ease of operation. 



Intimation of Time Requirements 

Once the network Is constructed the next step Is to establish line estimates 

for each activity. These times are submitted by highly trained and experienced 

personnel, Three times are submitted for each activity, they are; 

A) optimistic time. This Is defined as the shortest tine 
possible for an activity, 

R> most likely, Usually considered as tl-c model time for an activity, 

t:) pessimistic. It Is the longest completion time for an activity 
tin- ‘or adverse circumstances. 
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These time estimates conform to a beta distribution, In the case below 
a is the optimistic, m the most likely and £ the pessimistic time, 




/ 



/ 



a 




b 



Times for the example are depicted in the following chart, In this case 
the measuro of time is days. However, it must be pointed out that the measure 
of time will vary dependinf. upon the project ar.d the individual activity. 
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Expected time - t c 

Since It la bothersome to manipulate three time estimates for each pro- 
ject activity the next step Is to reduce the three estimates to one. "jhls one 
time estimate Is denoted by a variety of names. Among the more commonly used 
arc expected elapse time, aversgc estimate time and mean time. 

Although differing In name, the computational process Is the same. The 

t c Is figured by the following formula: te • to + ^tm + tp . This formula 

6 

Is derived from the beta distribution by considering the most likely time, m 
and H, the mid-range of the beta distribution weighted 2 and ) respectively. 

In the following derivation: 

m is the most likely time and 

M Is the mid range of beta distribution which Is a + b 

l 

where a Is the optimistic time and b Is the pessimistic time. 

Weighting m two and H one results In the following formula: te • 2m + a + b 

5 

5 

The simplified version of the preceding Is te • a + 4m + b . The computed 

6 

t e for each activity of the example Is found In Table 11. 

TABhE 11 
Activity te 
1-2 7 

1-3 8 

1*5 8 

2*3 0 

3*4 3 

3-5 5 
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TABLE II Continued 
Activity tg 

4- 7 9 

5- 6 10 

6- 7 5 



Critical Path 

The Initial focus of PERT analysis Is to determine which path la the longest. 
This longest path Is designated as the critical path. 

Finding the critical path starts with determining the earliest start, K s , for 
each activity in the project. Textbooks define the Es for the Initial activity 
of a project differently. In our case, however, we will define Eg for activities 
1-2, 1-3, and 1-5 as day zero. 

The E # for the remaining activities is computed by adding the te of the 
activity to the preceding activity Eg. Therefore, the fig for activity 2-3 Is 
day 7, (0 plus a t e of 7), A problem Is encountered In computing Eg when there Is 
an intersection of activities as exemplified at event 3 of the sample network 
where 1-3 and 2-3 come together. 

Using activity 1-3 the Eg Is 0, or 8 days, and using activity 2-3 the 
E # is 7 plus 0, or 7 days. The rule to use at Intersections of this kind Is to 
always select the largest number as the Eg for the subsequent activity or activities. 
Therefore, the Eg for activities 3*4 and 3-5 is day 8. This problem Is encountered 
In two other placet In the example. At event 5 activities 3*5 and 1-5 Intersect. 

If activity 1*5 is used, the Kg for activity 5*6 is 0 plus 8 or day 8, but If 
activity 3-5 Is used the Eg for activity Is 8 plus 5 or day 13. Follcwlng the 
rule results In an Eg of day 13 for activity 5-6, The same type of problem Is 




264 



encountered at the destination point, event number 7. I'.vent 7 Is the termination 
point for two paths. If activity 4-7 is considered, the duration of the project 
is day 20, md if activity 6-7 la use<^ the ending time is day 28, It la con- 
cluded then that the duration of the project Is day 28. On the network the K s 
for each activity is demoted by a CD. 




F s Flew of work 

Table III gives the K fi for each of the project activities, 

TABl>; III 
Activity Kfl 

1-2 0 

1- 3 0 

1-6 0 

2- 3 7 

3- 4 8 

3 - 5 8 

4- 7 11 

5- 6 13 

>-7 23 

The next step in critical path determination is to compute the latest start f 
each activity. The latest start is the latest tine an activity can begin and have 
this particular path completed on the duration date, in this case 28 days. 
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To compute the Lg one starts at the termination point with the duration time 
and from it subtracts the t e for each preceding activity. Therefore, the Ls 
for activity 4-7 is day 19 (28-9), 23 for activity 6-7 (28-5), and day 13 
for activity 5-6 (23-10), 

At network intersections, a problem similar to the one in computing Eg is 
encountered. At event 3 two activities intersect. Activity 3-4 has a L e of 
day 16, and activity 3-5 has a L s of day 8. In all cases of this nature the 
smaller number is selected as the minuend for the remaining t e 'a. Consequently 
the L s for activity 2-3 is day 8 (8-0), The L fl for activity 1-3 ie day 0 
( 8 - 8 ). 

Table IV gives a list of all relevant activity L s . 

TABLE IV 
Activity Lg 

1-2 1 

1-3 0 

1- 5 5 

2- 3 8 

3- 4 16 

3- 5 8 

4- 7 19 

5- 6 13 

6- 7 23 

The network, with the L s denoted by a o is : 
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® 3-5 © 3-4 0 



® 1-3 



CD 




Now that E s and L s for all activities have been computed the next step in 
critical path determination is to figure slack or free time. Slack is computed by 
subtracting activity E s from activity L s . Although critical path activities can 
be defined in a number of ways, our concern will be with activities chat have 
zero slack. 

Table V indicates the computed slack time for our example. From this we 
see chat activities 1-3, 3-5, 5-6, and 6-7 have zero slack and, therefore, are 
defined as critical path activities, 

TABLE V 



Activity 


E* 


_ _ 


Slack 


1-2 


0 


1 
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1-3 
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0 
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1-5 
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2-3 
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3-4 


8 


16 


8 
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TABLE V (continued) 



Activity 


Ks 


Ls 


S lack 


3-5 


8 


R 


0 


4-7 


11 


10 


8 


5 -ft 


13 


13 


0 


6-7 


23 


23 


0 



PERT Probability 

Could our project have an actual completion time of 26 days, 29 days or 30 
days? The answer is yes since our computed 28 day completion is an educated 
guesstimate. Since the actual completion time can vary from the planned time, we 
talk about a probabilistic path time. In other words, we are interested in the 
probability that our duration time will be day 26 or day 30. 

Each activity is assumed to have a probability distribution for its time 
estimates. Actual deviation from the expected completion time of each path is 
considered to be a random variable with a normal distribution. Since each path 
has an associated probability distribution, it is possible to assign time to 
activities and then figure the probability of meeting their scheduled completion 
t ime , 

Most importance is usually placed on the probability of meeting scheduled 
completion time of the critical path. Computing this probability involves com- 
puting variance for each activity, cumulative variance, activity standard deviation 
and cumulative standard deviation. 

The formula used to compute activity variance is; 

t 0 j ^ Where: t^ =* Pessimistic time 

-* t 0 » Optimistic time 
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Next, the variances for the critical path are summed and the square root 
taken of the total. This yields the standard deviation of the critical peth. 

The preceding is depicted in the following standard deviation formula, 

' ,C P " £< v lcp + v 2cp + V 3cp + - • • v ncp> 
where : 

n » activity number 
cp * critical path 
V *= Variance 

In some cases it may be necessary to compute variances for all activities, How- 

'r 

ever, in our example we are Interested in variance only on the critical path. 
Table VI indicates the relevant example variances, 

TABLE VI 
Activity 2 
1-3 1 

3-3 1 

5 - 6 5M 

6- 7 2,77 

Next the variances cn the critical path are summed. This yields a / 2 of 10.21 
days and a (cumulative standard deviation) of approximately 3,2 days. 

With the groundwork laid we are now able to compute the probability of 
meeting a scheduled completion time. The scheduled completion time, Tp ol is a 
time usually set by somebody external to the project planning group, and it must 
be met or suffer the consequences of a penalty co9t. In the example, if I demand 
the contractor to finish the project in 26 days, this time becomes the Tj . 
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relevant section added to the construction contract is that if the 26 day period 
is exceeded, the contractor's fee is reduced by a specified dollar amount per 
exceeded day. 

Since path times are assumed to approximate the normal distribution, the 
probability of meeting this T Do of 26 days is computed by the following formula: 



2 ■ T [) 0 • Te C p 

<r*c cp 

In this fortula the critical path Te is the expected time of the critical 

cp 

path and tf~c C p is the cumulative standard deviation on the critical path. The 
value is the relevant difference between T Do and Te C p in terras of the standard 
deviation of the critical path. In other words it gives a way of measuring the 
relevance of the two day difference. Another way of defining it is how many 
standard deviations does the difference represent. 

Computing Z for the example given, results in: 

Z - 26 - 28 or Z ■> -2 which equals -.62. This number is then 
3T2 3.2 

looked up in a normal table which is the last page in your handout. This yields 
a value of .2324. If the computed Z value is negative, as it is in the example, 
the normal table value is subtracted from .5 and if it is positive it is added 
to ,5. In our case the final probability value is .2676 (.5 - .2324), 

Is this probability figure of ,2672 or any other PERT probability figure 
significant? To arrive at an answer Project Managers usually determine some 
acceptable probability range. It is important to note here that this range 
usually differs with each organization. If for example the project's ac- 
ceptable range is from .3 to .7, the critical path with the probability of , 2676 
falls ovitside this acceptable range. To correct this siutation the project 
manager can reallocate resources from activities or paths that have positive 
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probabilities, work men and machines overtime, or talk to the controlling body 
and try to get the T Do changed. 

Ascertaining positive probability activities necessitates setting a Tpo 
for every activity in the network as well as computing its respective probability. 

If resources are transferred in the project or if overtime is employed, the PERT 
procedure may have to be repeated since these alternatives may cause deviations 
from the planned activity time (t e ) and subsequent expected project completion 
time, Such tactics may cause another path to become critical. It must be pointed 
out here that even though some activities may have positive probabilities the 
work must be similar if resources are to be transferable. 

Since ve are still in the planning stage of this sample project^ the manager 
now has a decision to make. Given the expected completion time, the scheduled 
completion time and the probability of meeting the schedule, does he accept 
the Job. He is aware of the probable mechanism cost necessary to meet the 
of 26 days ss well as the penalty cost for exceeding the Tp 0< The choice then 
becomes a purely economic one. 

If the project is accepted by the contractor he can then use PERT as a 
control device. He can compare actual activity time with the planned activity time, 
t e , and correct the remainder of the project if there is deviation from the planned 
time scheduled. If deviation occurs, the control process would entail recomputing 
the remaining parts of the network. 

Conclusion 

During the past two hours, I have attempted to convey not only the com* 
putatlonal aspects of PERT but also the usefulness of PERT as a dynamic planning 
and control device, I hope that you have the opportunity to use if effectively 
in your work, 
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University of Southern Alabama 
Director of Research 


Oct. 


Watkins, James F. 


Auburn University 

Asst . Prof. /Field Representative 


Jan. 


ARIZONA 


Anderson, Keith Waldo 


University of Arizona 
E. Ad. /Dir. Bureau of Ed. 
Res. & Svc. 


Dec . 


Deever, Merwin R. 


Arizona State University 
Dir. Bur. of Ed. Res. & Svc. 


Jan. 


Decneke, Howard J. 


Arizona State University 
Assoc. Prof. /Ed. Adm, & Sup. 


Jan. 


Smith, Joe C. 


State Dept, of Public Inst. 
Phoenix, Arizona 


Jan. 


ARKANSAS 


Reese, Clyde 


State College of Arkansas 
Chairman, Dept, of Psych. & 
Counselor Education 


Oct. 


CALIFORNIA 


Banathy, Bela H. 


Far West Lab for R & D, Berkeley 


Oct . 


Brown, Stanley B. 


Calif. St. Polytech. College 
Res. Coord. Minority Educ. 


Dec . 


Leavitt, Jerome E. 


Fresno State College 

Prof, and Head Dept, of Educ. 


Dec. 





8-12 

6-10 

12-16 

8-12 

12-16 

12-16 

12-16 

6 - 1.0 

6-10 

8-12 

8-12 



California cont'il 






Nelson, Jerald W. 


University of the Pacific 
Dean of Inst. Res. & Records 


Oct. 6-10 


Newell, Dwight H. 


San Francisco State College 
Dean of School of Educ. 


Jan. 12-16 


Shay, Carleton B. 


Calif. St. College, L. A. 

Assoc. Dcan-Educ. and Coord, of 
Grad Study 


Dec. 8-12 


Still, Richard C. 


Stanford University 
Asst. Dean, School of Educ. 


Oct. u-10 


Thomas, Jack K. 


Stanford University 
Administrative Officer, Center 
for Res. Development 


Oct. 6-10 


CONNECT I GUT 


Livak, Frank llowartl 


Connecticut St. Dept, of Educ. 
Education Consultant 


Dec. 8-12 


FLORIDA 


Edgar, David E. 


Orange County School Board 
Dir., Proj. //6325/Pub. Sch. Res. 


Jan. 12-16 


Jacobs, John F. 


University of Florida 
Asst. Prof. - Spec. Ed. and 
Child Psych. 


Dec. 8-12 



GEORGIA 



McGuffey, Carroll W. 


University of Georgia 
Prof. 6 Dir. Ed. Planning 
& Dev. Studies 


Jan. 12-16 


IDAHO 


Wicklund, Lee A. 


Idaho State University 
Asst. Prof. Ed. Ad. 


Jan. 12-16 


ILLINOIS 


Bowen, Robert 


Wabash Comm. Unit Sch. (Mt. Carmel) 
Superintendent of Schools 


Dec. 8-12 


D'Amico, Louis A. 


Northeastern 111. St. College 
Dir. , Res . & Dev. 


Oct. 6-10 



O 

ERIC 
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Illinois cont'd 



lledlmul, 11. Jean 


Chicago State College 
Dean of AriniJ nl stra t Ion 


Jan. 12-16 


Kirkhus, Harold P. 


Peoria Public Spools 
Di» . of Research 


Oct. 6-10 


Milnor, Brent 


Mt , Zion Conan. Unit Schools 
Principal 


Oct. 6-10 


Norwood, Donald C. 


Office of the Sup. of Pub. Inst. 


Oct. 6-10 


Owens, Wayne S. 


Eastern 111. University 

Adm. Assoc., Office of the V.P. 

for Development 


Oct. 6-10 


Rudolph, James T, 


Glenbard Twp. High School Dist. 87 
Dir. of Special Services 


Dec. 8-12 


Weidhuner, Robert H. 


Eastern 111. University 
Asst., Admin. Studies 


Jan. 12-16 


INDIANA 


Jerry, Robert H 


Dept, of Public Inst., Ind. 
Deputy St. Superintendent 


Oct. 6-10 


Young, John F, 
IOWA 


Fort Wayne Comm. Schools 
Assoc* Superintendent 


Dec. 8-12 


Grosz, Willard W. 


Iowa State University 
Adm. Asst, to the Dean, 
College of Educ. 


Oct. 6-10 


Mitchell, James E. 


Iowa St. Dept, of Pub. Inst. 
Dir., MSEIP 


Jan. 12-16 


Sister Mary Helen, CHM 


Marycrest College 
President 


Jan. 12-16 


KANSAS 


Anderson, Robert R, 


Wichita State University 
Dir. of Educ. Field Service 


Jan. 12-16 


Dean, Harry 


Kansas St. Dept, of Educ. 
Dir., Information Systems 


Oct. 6-10 


Hopson, James A. 


Mid-Cont. Reg. Y\\* \ bah 
Assoc. Dir., Admin. 


Dec. 8-12 



I 

|er|c 
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Rjuisna cont'd 
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Koos, Eugenia M. 


Mid-Cont. Reg. Ed'l Lab 
Research Specialist 


Dec . 


Miller, Raymond L. 


University of Kansas 
Asst. Prof. Educ. Ad. 


Dec. 


KENTUCKY 


Gibson, Charles H. 


Eastern Kentucky Univ. 

Asst. Dean, College of Educ. 


Dec . 


Patterson, Charles 


Louisville School System 
Admin. Asst, to Sup. 


Dec, 


Wilburn, R. G. 


Kentucky Child Welfare Fndn. , Inc. 
Research Associate 


Jan. 


LOUISIANA 


Blackmon, C. Robert 


University of Southwestern La. 
Assoc. Prof, of Educ., Coord. 


Oct. 


Firnberg, James Wallace 


Louisiana St. Univ. System 
Asst. Prof, of Ed. Coord. Inst. 
Research 


Jan, 


MARYLAND 


Self, Melvin L. 


Maryland St. Dept, of Ed. 
Consultant in Ed . Tech. 


Oct . 


Wall, Robert E. 


Towson State College 
Dir. of Res. & Evaluation 


Jan. 


MICHIGAN 






Erskine, Edward J. 


Macomb County Comm. College 
Dean of Academic Services 


Jan. 


Remick, Edward L. 


Lansing School District 
Dir. of Res. and Facility 
Planning 


Jan. 


MINNESOTA 


Bur land, Ronald 


Minn. St. Dept, of Educ. 

Dir. , Professions Development 
Section 


Dec. 


Carlson, Raymond P. 


Ben.idji State College 
Dir. of R. & D. 


Jan. 




8-12 

8-12 

8-12 

8-12 

12-16 

6-10 

12-16 

6-10 

12-16 

12-16 

12-16 

8-12 

12-16 



MISSOURI 
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I 



Mil lor, boon K, 


Northwest Missouri State College 
Dean of Graduate Studies 


Oct. 6-10 


NEVADA 


Loveless, I!. 1', 


University of Nevada 
Assoc. Prof., School Ad. 


Dec. 8-12 


NKW HAMPSHIRE 


Austin, Gilbert 


Univ. of New Hampshire 

Dir., Bur. of Ed. Res. f< Testing 


Dec. 8-12 


Barker, Richard L* 


N. II. St. Dept, of Kduc. 
Dir. N. H. RCA-V.T. 


Jan. 12-16 


NEW MEXICO 


Bollmer, Barbara 


Western New Mexico Univ, 
Assistant Registrar 


Jan. 12-16 


Dennis, David M. 
NEW YORK 


Western New Mexico Untv. 
Dir. Res. Computer Center 

i 


Oct. 6-10 


Andrews, James 


Syracuse University 
Asst. Dir. School Svc, Bur. 


Dec. 8-12 


Assareili , Joseph 


New York Univ. 

Dir., Ed. Res. Sue. 


Oct. 6-10 


Howell, Edgar N. 


N. Y. St. Dept, of Educ. 

Chief, Bur. of Urban and Comm. 
Programs Evaluation 


Oct. 6-10 


Jungherr, J. A. 


Pearl River School District 
Asst. Supt. - Busincao 


Dec. 8-12 


Lohman, Maurice A, 


City Univ. of N. Y. 

Assoc. Prof., I. R. & Program 
Eval. Center 


Oct. 6-10 


Saraph, Thomas 


Syracuse University 
Res. Coord., School of Ed. 


Dec. 8-12 


Shea, James F. 


Stiffolk Reg. Educ. Center 
Assistant Dir. of SCRC 


Jan. 12-16 
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NORTH CAROLINA 



Davis, Jr. , John b. 


East Carolina University 
Dir., Inst. Research 


Oct . 


6-10 


Johnson, Scott 


N. C. Board of Higher Educ. 
Systems Analyst 


Jan. 


12-16 


NORTH DAKOTA 


Sholy, George I. 


Wahpetcn P. S. #37 
Supt. of Schools 


Jan. 


12-16 


OHIO 


Hornbostcl, Victor 0. 


Bowling Green St. University 
Dir. of Crad Studies in Educ. 


Jan. 


12-16 


Rodgers, William A. 


Kent State University 
Dir. Office of Res. Studies 
& Services 


Oct. 


6-10 


OKLAHOMA 


Helton, H. L. 


Northeastern State College 
Dir. of Res. and Development 


Dec. 


8-12 


Weber, Charles L. 


Oklahona St. Board of Educ. 
Dir. of Finance 


Oct. 


6-10 


OREGON 


Jones, John E. 


University of Oregon 

Asst to the Dir., Center for 

Adv. Study of Educ. Admin. 


Oct. 


6-10 


PENNSYLVANIA 


Champagne, David W. 


University of Pittsburgh 
Asst. Prof. /School of Educ. 


Oct. 


6-10 


Laverty, Grace F. 


Penn. Dept, of Educ. 
Educ. Res. . Assoc. 


Cct. 


6-10 


Sharkan, Will iam W. 


Bethlehem Area School District 
Dir. of Research 


J an. 


12-16 


Smith, Janes W. 


Univ. of Pittsburgh 
Manager, Suppor* Services, 
Learning Res. and Dev. Center 


Oct. 


6-10 


SOUTH CAROLINA 


Hendrichs, C. K. 


University of South Carolina 


Oct. 


6-10 



o 

ERLC 



SOUTH DAKOTA 
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Rustad, H. C. University of South Dakota Dec. 

Asst. Prof. School Admin. 

TENNESSEE 

Petry, John R. Memphis State University Jan. 

Res. Assoc. /Asst. Prof. 



Whittle, James W. 



Freed-Hardeman College Jan, 

Inst. & Dir. of Qua Proc. 



TEXA S 

Aldrich, Wilmer W. 
Clark, Lester L. 

Sanders, Stanley G. 



Texas A & I University Dec. 

Prof, of Ed. Chairman 

Texas Education Agency Oct. 

Program Dir., Dlv. of 
Assessment and Evaluation 

University of Houston Dec. 

Assoc. Prof. & Ad. & Supervision 



Truax, William E. 



East Texas St. University Jan. 

Dean, School of Educ. 



UTAH 

Merrill, David M. 



Brigham Young University dan. 

Dir. , Inst. Res. & Dev. ; 

Chairman, Ed. Psych. 



WASHINGTON 



Moe, Richard D. 



WEST VIRGINIA 

Boat, William A. 

Goodwin, Harold t. 



Pacific Lutheran University Jan. 

Dean, College of Prof. Studies 



Appalachia Educ. Laboratory Jan. 

Deputy Director 

West Virginia University Oct. 

Chairman, Dept, of Ed. Ada. 




8-12 

12-16 

12-16 

8-12 

6-10 

8-12 

12-16 

12-16 

12-16 

12*16 

6-10 



